Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 




Qass- 
Book 







^ 



1 



\ -: 



I 



A GUIDE 
EXHIBITION GALLERIES 

OF THE DBFABTUENT Or 

GEOLOGY AND PALvEONTOLOGT 



BRITISH MUSEUM (NATURAL HISTORY), 

CROMWELL EOAB. LONDON, 8.W. 

Part I.— FOSSIL MAMMALS AND BIRDS. 

FEINTED BY OBDEB OF TEE TBUSTMFS. 
1890. 



LONDON ! 
HABBIBON AND SONS, PBINTER8 IN OBDINABT TO HEB KAJB8TY, 

ST. mabtin's lane. 



iUN 7 1905 
0. of D, 



.•* ••• 



• • 






• • • 



» *• • 



• •• 









*•• 






• • • 

• • • 



« • 



.h 



> 

^ri 

-o 



TABLE OF CONTENTS. 

(PART I.) 



•1 



f 



o 



n 
I 



PAGKS 

Frontispiece (to face Title-page). 

Table of Contents iii 

List of Illustrations iv-viii 

Preface ix 

Table of Stratified Bocks x 

Introduction • • • . . . * . • >. . xi^xii 

VbetebeatAv 

Class 1.— MAMMALIA. 

Natube of Deposits & . • . 

. Sub-class 1. MoNODELPHiA (Eutheria) 3 

Order I. Fbimates (Man) . 4 i 3 

Sub-order 1. Anthkopoidea (Monkeys) .... 4 

„ „ 2. Lbmueoidba (Lemurs) 4 

Order II. Carnivora (Flesh-eating Animals) .... 5 

Sub-order 1. Fisbipedia (Lion, Cat, &c ) . . ; . 6 

„ „ 2. Pinnipedia (Seals, Walrus, &c.) ... 7 

Order III. Insectivora (Moles, Shrews, &Ci) .... 7 

„ IV. Chiroptera (Bats). . . . ^ . . . 8 

„ V. Dbrmoptera (Flying Lemurs) ; ; . . . 8 

„ VI. EoDENTiA (G^nawiiig Animals) 8 

Sub-order 1. Simplicidentata (Squirrel, Beaver, R^t, &c.) 8 

„ „ 2. PuPLiciDENTATA (Harcs and Kabbits) . i 10 

Order VII. Unoulata (Hoofed Animals) 10 

Sub-order 1. Proboscidba (Elephants) .... 10 

,j „ 2i Hyracoidea (Cofaies) . . : . . 24 

„ „ 3. Amblypoda {Cori/phodon) .... 25 

„ ), 4. Dinocekata (Dinoceras).  . . . . 26 

„. „ 5. Condtlarthra {Perfpti/chus) ... 29 

„ „ 6. Toxodontia (To<codon) ..... 29 
„ „ 7. Peeissodactyla (Tapir, Rhinoceros, Horse, &c.) ^0 

„ „ 8. Artiod act YLA (Pig, Deer, Camel, &c.) . . 40 

Order VIII. Sirenia (Dugong, Manatee) . . . . . . 60 

„ IX. Cetacea (Whales) 63 

„ X. Edentata (Sloth, Arm&dillo) . . . . . 66 

Sub-class 2. Didelphia (Metatheria) ..... 56 

Oi-der XI. Marsupialia (Kangaroo, Wombat, kc„) ... 73 

Sub^class 3, Ornithodblphia (Prototheriti) ... 86 

Order XI 1. Monotremata : . 86 

Class2.— AVES (Birds) .... 87 

Order T. SAFRtTRiE (Lizard-tailed Birds) Archceoptfryx . . 87 
„ II. RaTit^ 

a. Birds with Teeth, Jlesperomi^ . , ; » . 89 

b. Birds without Teeth, IHnornis, &c. . ; . . . 92 

Order III. CARiifATiE 

a. Birds with Teeth, Tohthyornisy &c. . 4 . . 90 
h. Birds without Teeth (all the later Tertidry and Modem 

Flying Birds) 92 

Explanation of Plan 97-98 

Folding Plan of GkiUeries to face page 98 

Index 99-1(3 

List of Catalogues and G-uides 104-106 

a 2 



<^ 



205392 



LIST OF ILLUSTRATIONS. 



t ■»- 



)> 



>» 



Pagv 
Frontibpieoe. — Megatherium amerieanum (Cuvifer), Buenob Ay res. 

Fio. 1. — Palatal aspect of teeth of Adapis magna (Filhol), Upper Eocene, 

Hordwell, Hants 1 4 

„ 2- — Bight itamus- of mandible of Viverra Haatingaia (Dayies), 

Upper Kocene, Hordwell, Hants • . , . . . . . 5 

„ 3. — Skull of Macharodus neogtBue (Lund), Pleistocene, Buenos 

A jres, South America . . .. .. .. .. .. 5 

„ 4. — Bight upper camas&ial tooth ofSgana striata (Zimm.), Suffolk 

Crag 6 

5. — Bight ramus of mandible of Cephalogale hrevirostris (Croizet), 

Upper Eocene, Ba<!h, France . . . . . . . . . . 6 

6. — Profile of skull of Ursus spelesus (Bosenmiiller), Pleistocene 

Cayes of Germany and France . . . • . . . . 7 

,, 7y — Bight u|)per cheek-teeth of MicroohoBnu erinaceus (Wood), 

Upper Eocene, Hordwell, Hants . . . . . . . . 9 

„ S."— Skull of Cgnomgs ludamcianus (Baird), 'Hhe Prairie Marmot," 

Missouri .. .. .. .. •• .. .. .. 9 

„ 9. — Dentition of Beaver, Castor eurojoaus (Owen), Pleistocene, 

Cambridgeshire Fens (in Peat) . • • . . . . • 9 

„ 10. — Skull of Dinotherium giganteum (Kaup), Upper Miocene of 

Eppelsheim, Hessen-Darmstadt . . . . . . . . 11 

,, 11. — Left upper molars of Dinotherium giganteum (Kaup), Middle 

Miocene, Samaran, France . . . . . . . . . . 12 

,, 12. — First right lower true molar of Mastodon sivalensis (Cautlej), 

Older Pliocene, Si walik Hills, India ., .. ,. .. 12 

„ 13. — Fourth left upper milk molar of Mastodon arvemensis (Croizet 

et Jobert), Norwich Crag ,. .. .. ., ..13 

„ 14. — Skull of Mastodon longirostris (Kaup) , Upper Miocene, Eppels* 

heim, Germany. . . . . • . . . • . . . . 13 

„ 15. — Lower molar of living Indian Elephant (much reduced) •• 14 

„ 16. — Upper „ „ Airican „ „ .. ..14 

,, 17.' — Vertical longitudinal section of molar of Elephas plani/rons 

(Falc. and Cautl.), Pliocene, Siwalik Hills, India . . . . 15 

„ 18. — View of grinding-surface of molar of " Mammoth," Elephas 

pWrni^ewitt* (Blum.), Dogger Bank ,. ., .. ..16 

.„ 19. — Grinding surface of molar of Elephas antiquus (Falconer), 

Pleistocene, Gravs, Essex . . . . . . • • . . 16 

„ 20. — Grinding surface of molar of Elephas meridionalis (Nesti), 

Upper Pliocene, Tuscany . . . . . • . . . . 16 

„ 21. — Left lower milk molar of Mastodon angutidens, var. pala- 

iWictMT (Ly dekker), Lower Siwaliks, India •• .. .. 17 



LIST OF ILLUSTRATIONS. 



Page 
Fia. 22. — licft milk molars of Mastodon lonffirostris (Kaup), Upper 

Miocene, Eppelsheim, G-ermany . • . • . • . . 17 

23. — Yertical longitudinal section of molar of Mastodon angustidens 

(Cuvier), Middle Miocene, France .. .. .. .,17 

2.4. — Profile of left lower molar of Mastodon americanus (Cuvier), 

Pleistocene, North America . . . . . • . . . . 18 

25. — Skeleton of Mastodon americanus (Cuvier), (reduced) ; Pleis- 
tocene, Missouri ; North America . . . . . . . . 18 

26. — Skeleton (restored and greatly reduced) of Mastodon angus- 

tidefis (Cuvier) , Middle Miocene, France . . . . . . 19 

27. — Right upper milk molars of Elephas primigenius (Blum.), • 
CresweU Crags Cave, Derbyshire . . . . 20 

28. — Lower jaw of "Mammoth," Elephas primigenius (Blum.), 

Dogger Bank, North Sea . . . . . . . . . . 21 

29. — Profile of skull of Elephas ganesa (Falc. and Cautl.), Older 

Pliocene, Siwalik Hills, India . . . . . . . . . . 22 

30. — Profile of skull of Elephas planifrons (Falc. and Cautl.), Older 

Pliocene, Siwalik Hills, India. . . . . . . . . . 22 

31. — Profile of skull of Mastodon sivalensis (Falc. & Cautl.), Older 

Pliocene, SiwaUk Hills, India . , . . . . • . « . 22 

32. — Skeleton of the "Mammoth," preserved in the St. Petersburg 

Museum (discovered in 1806) . . . . . . . . . . 23 

33. — Upper and lower teeth of Corgphodon hamatus (Marsh), 

Eocene,. North America . . . . . . . . . . 25 

34. — Palatal aspect of skull of Corgphodon elephantopus {Coye) , 

Wasatch Eocene, New Mexico, U.S.A. . . . . . . 25 

35. — Restoration of Tinoceras ingens (Marsh), Eocene Tertiary, 

Wyoming, North America . . . . . . . . . . 26 

36. — Skeleton of Phenacodus primavus (Cope), Eocene, Wyoming, 

U.S.A 28 

37. — Skull and lower jaw of Tgpotherium cristatum (F. Qerv&iB)j 

Pleistocene, South America . . . . . . . . . . 29 

38. — Modifications of the bones in the Perissodactyle fore-foot in 

Tapir, Rhinoceros, and Horse. . . . . . . . . . 30 

39. — Skull and lower jaw of Rhinoceros leptorhinus (Owen), Pleisto- 
cene, Ilford, Essex . . . . . . . . . . . . 31 

40. — SkuUandlower jaw of Rhinoceros meg alodus (Cope), Miocene, 

Colorado, North America . . . . . . . . . . 32 

41. — ^Upper left molars of Rhinoceros Croizeti (Filhol), Upper 

Eocene, Bach, France . . . . . . . . . . . . 33 

42. — ^Right upper molar of Chalicotherium sinense (Owen), Pliocene, 

China 84 

43. — Anterior and distal aspect of phalangeal bone of Chalicothe- 
rium sivalense (F. & C), Siwalik Hills, India . . .. 34 

44.— Skeleton of Brontops rohustus ^Marsh), Miocene, Dakota, 

North America •• .. •• •• .. .. ..85 

45. — Palceotherium, Eocene, Montmartre (restored) . . . . 86 

a 3 



ii 



a 



j> 



VI LIST OP ILLUSTRATIONS. 

Page 
Fig. 46.— Cheek-teeth of Palaotherium annectens (Owen) , Upper 

Eocene, Hordwell, Hampshire 37 

>» 47. — Bight upper true molars of Anchitherium Bairdii (Leidy), 

Miocene, Dakota, North America . . . . . . *. . 37 

„ 48. — G-enealogy of the Horse {Equus cahallus) .. .. ..39 

„ 49. — Modifications of the bones in the Artiodactjle fore-foot (after 

Prof. Flower) . . 40 

„ 50. — A, Palatal view of skull of recent Hippopotamus amphibius 

(Linn.), recent from Africa ; and b, lower jaw-of same , • 41 

» 51. — Profile of skull and lower jaw .of Hippopotamus amphihius •• 42 

» 52. — Skull and lower jaw'of Hippopotamus sivalensis (Falc. & Caut.), 

Pliocene, Siwalik Hills, India. • . . . . . . . . 43 

„ 53. — Right lower molar of Sus cristatus (Wagner), Pliocene, India 44 

„ 54a, — Bight upper molar of Hyopotamus bovinus (Owen), U. Eocene, 

Isle of Wight 45 

54b. — Left upper molars of Hyopotamus porcinus (P. Gervais), U. 

Eocene, Isle of Wight . . . . . . . . . . . ^ 45 

54o. — Bight upper molar of Merycopotamus dissimilis (F. & C), 

Pliocene, India . . . . . . . . . • . . . . 45 

55. — Cheek-teeth of Anoplotherium cayluxfinse, Eocene, France • . 46 

„ 56. — Bight maxilla of Anoplotherium secundariumy U. Eocene, 

D^bruge, France • • . . . . . . . . • • 46 

„ 57. — Profile, and upper and lower views of the skull of Canothe- 

Hum Filholi (Lydekker), U. Eocene, Caylux, France . . 47 

„ 58. — Cheek-teeth of Lophiomeryx Chalaniati (Pomel), Eocene, 

Quercy, France. . . . . . . . • . • . • 48 

„ 59. — Side-view of skull of living Chevrotain, Tragulus javanicus 

(Pallas), Java .. .. .. .. • .. ..48 

,, 60. — ^Antlers of CervidsB •• .. .. •• .. ..49 

61. — Skeleton of Certms (Megaceros) giganteus^ Shell -marl, Ireland 50 
62. — Left upper molar of Cervus sivalensis^ Pliocene, India . . 51 

„ 63. — Left upper molar of Palaomeryx sivalensis ^ Pliocene, India • . 51 

„ 64. — Antlers of 5th and 6th years of Cervus tetraceros (Boyd- 

Dawkins), Pliocene, PeyroUes, France .. .. ..52 

„ 65. — ^Antlers of Cervus cylindroceros (Boyd-Dawkins), U. Pliocene, 

Ard^, France 53 

„ 66. — ^Antler of Cervus elaphuSy Biver Boyne, Drogheda, Ireland . . 53 

„ 67.— Skull and antlers of Bangifer tarandus (Linn.), Pleistocene, 

Bilney Moor, Norfolk . . . . . . . • . . . • 54 

„ 68. — Skull of Sivatherium giganteum (F. & C), Lr. Plibcene, Siwalik 

Hills, India . . . . . • . . . . . . . . 55 

„ 69. — Profile of skull and lower jaw of Satnotherium BoUsieri 

(Forsyth-Major), Pliocene, Samos .. .. .. ..56 

„ 70. — Ovibos moschatuSy recent, North Grinnell-Land . . . . 58 

„ 71. — Skull of Bos taurusy Twcprimigenius (Boj.), Pliocene, Athol. . 59 






LIST OF ILLUSTRATIONS. VI I 

Page 
Fig. 72. — Lower right molars of JIalitheriumfosaile (Blainville), Middle 

Miocene, Angers . . . . . . . . . • . . 60 

„ 73. — Skeleton of living '* Manatee "; Biver Amazon .. .. 61 

„ 74. — Skeleton of Rhytina gigots (Zimm.), Pleistocene, Behring Island 62 

„ 75. — Molar tooth and caudal vertebra of Zeuglodon cetoides (Owen), 

Middle Eocene, Alabama . • . . . . . . . . 63 

„ 76. — Profile of cranium, and upper molar of Zeuglodon cetoides 

(Owen), M. Eocene, Alabama. . •• •• .* ..64 

„ 77. — Skull of Squalodon Grateloupi (Pedroni), Middle Miocene, 

Barie, France . . . . . . . . . . . . . . 64 

„ 78. — Lower molars of Squalodon (Miocene), Europe . • . . 64 

„ 79. — Bight tympanic of Salana primigenia (Van Beneden), Bed 

Crag, Suffolk 65 

„ 80. — Portion of cranium of Choneziphius planirostris, (Cuv.), 

Pliocene, Antwerp Crag . . . . . . • • . . 65 

„ 81. — Left periotic bone of Mesoplodon longirostrisj Bed Crag, 

Suffolk .. .. .. •. .• .. .. .. 66 

„ 82. — Lower jaw of Megatherium americcmum (Cuv.), Pleistocene, 

Buenos Ajres . . . . . . • . . . . . . . 67 

„ 83. — Skull of Bradypus gularis (recent) South America . . . • 68 

„ 84. — Bestoration of Skeleton of Scelidotherium, Pleistocene, South 

America (after Capellini) . . . . . . . . . • 69 

„ 85. — E«8toration of Glyptodon clavipes, Pleistocene, South America 70 

„ 86. — Skull of Armadillo, recent . . . . . . . . . . 71 

„ 87. — Tail-sheath of Hoplophorus, Pleistocene, South America . • 72 

„ 88. — Skull of Orycteroptis capensiSf Africa, .. -- .. ..73 

„ 89. — Posterior view of lower jaw of Phascolomys . . . . . . 74 

„ 90. — Dentition of Hypsiprymnus (recent) . . • . . . . . 74 

„ 91. — Front view of skull of Dasyurus ursinus (Harr.), recent . . 75 

„ 92. — „ „ Phascolarctos cinereus, . . . . . 75 

„ 93. — Teeth of the Opossum DideJphys . • . . . • . . 76 

„ 94. — Didelphygfugax (Co^e), Miocene, Colorado .. .. ..76 

„ 95. — Dromatherium sylvestre (Emmons), Trias, N. Carolina . . 76 

„ 96. — Lower jaw of Amphilestes Broderipii (Owen), Great Oolite, 

Stonesfield 77 

„ 97. — Lower jaw of Fhascolotherium Bucklandi, Brod. sp. . . . . 77 

„ 98. — Lower jaw of Triconodon mordax (Owen), Middle Purbeck, 

JJorset .. •• •• .. *• •• •• •• It 

„ 99. — American Jurassic Mammals, Wyoming Territory, North 
America : — A, Docodon striatus (Marsh) ; B, Diphocynodon 
victor (Marsh) ; 0, Priacodonferox(M.eirBh) ; D, Dryolestea 
priacus (Marsh) ; E, Dryoleetee vorax (Marsh) : r, Aethe- 

nodon eegnie (Marsh) ; a, Laodon venustus (Marsh) . . 78 

100. — Dentition of Wombat (Phascolomys) . . 79 



*» 



\ 



VI 11 LIST OF ILLUSTRATIONS. 

Page 
Fia. 101. — Skull and lower jaw of Diprotodon australis, (Owen), 

Newer Tertiary, Australia . . . . . . , . . . 80 

„ 102. — Skull and lower jaw of Thylacoleo camifex (Owen), Pleisto- 
cene, Australia . . . « , . , . . . , . . , 81 

„ 103. — Skull and lower jaw of Bettongiu grayi (Gould), recent, 

Australia . . . . . . . . . . . . . . 81 

„ 104. — Skull of living Kangaroo, Macropua Bennettii (Waterhouse), 

Australia .. .. .. .. .. •. ..81 

„ 105. — Left ramus and tooth of Spalacotherium tricuspidens 

(Owen) , Purbeck, Dorset . . , . . . , , . . 82 

„ 106.— Tooth of Tritylodon Fraasii (Lydekker), Upper Trias, Stras- 
bourg . . . . . . . . . • . . . . 83 

„ 107. — Cranium of Tritylodon l^ngcemis (Owen), Trias, Basuto- 

land, South Africa c • . . . • . . 83 

„ 108. — ^American Jurassic Mammals, Wyoming Territory, North 
America : A, Jaw of Ctenacodon potens (Marsh) ; B and o, 
Ditto ; D, Tooth ; B, Lower jaw of Ctenacodon serratus 
(Marsh) ; e. Ditto; G, Allodon fortu (Marsh); h and i, 
Ditto ; J, Left jaw of Allodon laticeps (Marsh) ; k. Jaw of 
A. fortis ; L, Tooth of Ctenacodon ; M, Upper jaw of 
Allodon laticeps (Marsh) ; n. Tooth of A. fortis (Marsh). . 84 

„ 109. — Lower jaw of Plagiaulax Becklesii (Falconer), U. Jurassic, 

Purbeck, Dorset . . • . • • . . . . • • 85 

„ 110. — Tooth of Neoplagiaulax eocenus (Lemoine), .L. Eocene, 

Rheims, France ' . . . . . . . . . . . . 85 

,, 111. — ^e&d of the ^erhn Archceopteryx .. .. .. ..87 

„ 112. — Fossil Bird Archeeoptefyx nmcrura (Owen), Upper Jurassic, 

j3avana •• •• •■. .. ■* .. .. .. oo 

„ 113. — Skeleton of Hesperornis regalis (Marsh), Cretaceous, Kansas, 

North America . . . . . . . . . . . . . . 89 

„ 114. — Skeleton of Ichthyomis victor (Marsh), Cretaceous, Kansas, 

North America , . . . . . . . . . . . . . 90 

„ 115. — Skull of Odontopteryx toliapicus (Owen), London Clay, 

Sheppey . . . . . . . * . . . • « . . . 91 

,, 116. — Skeleton of Dinornis elephantopus (Owen), and leg-hones of 

D. giganteus, New Zealand . . . . . . . . . . 93 



PREFACE. 



The First Edition of this Guide was issued, without 
illustrations, on the 19th April, 1881 ; the second in 1882, 
illustrated with thirty-one wood engravings ; a third, slightly 
altered, appeared in 1884. A fourth Edition, almost wholly 
re- written, with many fresh illustrations, appeared in 1886, 
and a fifth, with only a few alterations, in 1888. Of these 
five editions, altogether 15,000 copies have been issued. 

The publication of Mr. R. Lydekker's Museum Catalogues 
of the "Fossil Mammalia," Parts I-Y. (1885-87), and the 
*'Reptilia and Amphibia," Parts I-IV. (1888-90), has com- 
pelled the re-arrangement of a great part of these Collections, 
and also changed the plan of the Guide. Much additional 
information is given in this Edition, and the illustrations have 
been increased from forty-nine to two hundred and eleven. It 
has therefore been found necessary to subdivide it into two 
parts, each of which is larger than the former Guide. 

The writer is largely indebted to the authors of Nicholson's 
and Lydekker's "Palaeontology" (Vol. II., " Vertebrata," by 
R. Lydekker), from which numerous notes and extracts have 
been made in the compilation of this Guide, as well as to Mr. 
Lydekker, for much personal help. The Director, Professor 
Flower, has kindly read the sheets and made valuable sug- 
gestions and emendations. The Members of the StafE of the 
Department have also obligingly assisted in the work. 



HENRY WOODWARD. 



Department of Geology, 
10th April, 1890. 
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GEOLOGY AND PALAEONTOLOGY. 



INTRODUCTION. 



Nearly eveiy city has within its bounds some relics of earlier 
times, when a more ancient people occupied the same spot. 

Thus below modem London we find various layers of 
accumulated soil, each marked by tokens of foimer times. 
In one we find the charred relics of the wooden buildings 
which preceded the more modem brick and stone houses ; be- 
neath this are found weapons, coins, and pottery, telling of 
Norman and Saxon times. More than 20 feet down we come 
upon the relic-bed of Roman London," and in some parts two 
Roman periods have been recognised with remains of buildings 
at different depths. At a still lower level, along the course of 
the ancient Wall-brook, remnants of pile-dwellings have been 
discovered, which were probably occupied by an earlier British 
race. 

In the ancient gravels of the Thames Valley, both beneath 
and around London, stone implements, left by a yet earlier 
people, have been frequently met with, associated with bones 
and teeth of the Mammoth. 

If in a similar manner we investigate those larger layers of 
Chalk and Limestone, Sandstone, Clay, or Slate, composing the 
Earth's crust, we not only find that they rest upon one another, 
so that we can judge of their relative age by the order of their 
superposition, but that, like the layers of soil below London, 
they are often full of relics which tell of the former inhabitants 
that lived, flourished, and died out, to be succeeded by another 
race which have in their turn shared the same fate. 



Xll INTRODUCTIOX. 

Geology deals with the Earth, the composition of the various 
strata, or layers, of which it consists, their present and former 
extent, and the physical conditions under which they were 
deposited, and the changes they have since undergone. 

Palaeontology deals with the remains of ancient life found 
in the various layers, and strives, by comparison with living 
forms, to restore the successive faunas and floras which have 
passed away, and to trace by those relics their past dis- 
tribution, and thus to show the evolution of life on the earth 
from the earliest times to our own. 

So many good books on Geology and Palaeontology have 
been published * that it is not necessary to give in such a guide- 
book as the present a treatise on the science, but merely to 
explain that the Vertebrata in the Galleries are arranged 
according to their zoological classes, orders, and families (so far 
as these can be ascertained) ; and upon the label to each is 
placed its name, its geological position, and the locality whence 
it was derived. In the Invertebrata and Plants each class is 
also grouped chronologically in order, from the latest deposits 
to the earliest in which it occurs. 

Whenever a specimen has been figured and described in a 
scientific work, a green disk is affixed to it, and a reference is 
given to the author, and to the name and date of the work 
where it was published. 

Explanatory labels and illustrations have been introduced in 
many instances, to afford fuller information to visitors respecting 
the objects exhibited. 

The plan, facing p. 98, will serve to show the general arrange- 
ment of the cases and their contents. The small Table of 
Strata, on p. x, is given to indicate the range in time of the 
great groups of Mammals, Birds, Reptiles, Fishes, Invertebrates, 
and Plants. 

H. W. 

* See specially "Manual of Palaeontology," by Prof. H. AUeyne 
Kicholson and R. Lydekker, iij 2 vols. (3rd Edition). Wm. Blackwood and 
Sons, Edinburgh and London. 1889. 
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SOUTH-EAST GALLERY. 

^ Vertebrate Animals.* 

Class 1.— MAMMALIA. 

The Cases in the South-east Gallery are devoted to the ex- C3tellery, 

hibition of the remains of Animals of the class MAMMALiA,t tfie pjj^' ^° 

great proportion of which are only met with as petrifactions or 

fossils in those newer layers known to geologists as the Tertiary 

and Quaternary deposits, forming the more superficial part of 

the earth's crust. (See Table of Strata, p. x.) Eai-lier traces f^^^^. 

of such higher class of animals are comparatively rare ; but ^^ISiioni 

are met with in the Eocene formation, and a very few remains G-allery, 

of the lower types, which are mostly extremely small in ^^' ^> ^* 

size, occur in rocks of Secondary age. For example, the skull 

of a small mammal, named Tritylodon longcevus, from the Trias 

of Basnto-land, South Africa : Microlestes Moorei (represented 

bv teeth only), from the RhaBtic beds of Somerset, and M. anti- 

quu8 from the Trias of Germany ; Bromatherium, from North 

America ; and other species, small but more numerous, from 

the Great Oolite of Stonesfield, and the Purbeck beds of 

England and America. Quite recently (1889) Prof. O. C. 

* In this great division of the Animal Kingdom are included all animals 
which possess a backbone. 

t Animals that suckle their young ; in this class are included, besides 
man, all the higher animals. 

(1189) B 



Mammalia found in Caves, 



Vat are of 
Deposits. 



mains in 
Oaves. 

Wall-oase, 
JTo. 1, Bier- 
case, No. 2, 
Table-case, 
Kg. 1 (Soutli 
side). 



Marsh lias discovered in the "Laramie" formation in strata^ 
of Cretaceous age, in Dakota and Wyoming Territory, N. 
America, nnmerous remains of small mammals having close 
affinities with those previously known and described from strata 
of Triassic and Jurassic age. (For drawings, see small Table- 
case. No. 14a, in S.B. Pavilion.) 

Many of the mammalia found fossil are extinct, but a very 
large number belong to forms closely related to, or even identical 
with, existing terrestrial orders — such as the cat-tribe (lion and 
tiger), the dog, wolf, the seal, the bear, and hysBna ; the rhino- 
ceros, horse, elephant, hippopotamus, pig, giraffe, camel, deer, 
ox, sheep ; the beaver, marmot, hare ; the whale, etc. 

The deposits which have yielded the largest proportion of 
these remains are met with in caves and fissures in limestone 
rocks; in old lake and river valley-basins, filled up with 
gravels, sands, loess clays, and brick-earth washed down from 
the higher lands by rain and rivers; shell-marls, and peat- 
deposits; ancient forest-beds, which have been covered up 
and submerged ; and delta deposits formed in the estuaries of 
great rivers, such as the Thames, the Severn, the Rhine, th& 
Nile, the Ganges, the Mississippi, the Amazon, and La Plata. 
The frozen soil of the great alluvial plains bordering the 
Arctic sea both in the Old and New World is also rich in 
remains of large herbivorous animals, such as the "Mammoth" 
and the "Woolly Rhinoceros," that once inhabited these high 
northern latitudes before the climate became too damp, or too 
cold for the growth of forest trees. 

All over the world caves are to be met with, hollowed out by 
underground waters in wearing their way through limestone 
rocks. Examples of the animal remains found in some of these 
may be seen in the Wall and Table-cases. As these caves have fre- 
quently served in prehistoric times as habitations for Primitive 
Man, when he lived by hunting and fishing, we frequently meet 
with evidence of human occupation, as the charcoal and ashes 
of fires, — ^the burnt and broken fragments of the bones of 
animals upon which he subsisted, — the rude implements of 
stone and bone which served as his weapons in the chase, or for 
domestic purposes, and even — ^but more rarely — ^mdely incised 
figures of the animals which he saw and hunted, and the cherished 
ornaments of shell or bone which he had laboured to make for 
the decoration of his person. 

It often happens that the same cave has served at different 
periods as a refuge for man and for various wild beasts, 
as for instance, the cave-lion, bear, or hysena. Examples of 
I'emains of these animals, and of the gnawed bones of their 
prey, may be seen from Oreston, Brixham, and Kent's Cavern, 
Devonshire ; from Durdham Down and Pen Park Cave, West- 
bury, Gloucestershire ; Banwell, Hutton, and Wookey-Hole 



Human remains. 3 

Caves, Somerset ; Doward*s Wood Cave, Herefordshire ; Windy Wall-case, 
Knoll fissure, near Castleton, and Creswell Crags, Derbyshire ; No. 1, Pleiv 
Earkdale, Yorkshire ; Gower, Glamorganshire ; Coygan Cave, xaWe-case 
CarmarthiBnshire ; Cae-Gwyn and Ffynnon-Beuno Caves, Vale No. 1. 
of Clwyd, Denbighshire ; and other British caves ; from Bruni- 
quel, Nabrigas, and Dordogne in France ; from Gailenreuth, etc., 
in Franconia; from Gibraltar; from Maccagnone, in Sicily; 
from Minas Geraes, Brazil; from the Caves of Borneo; and 
from the Wellington Caves, New South Wales. 

Near the window, adjoining Wall case No. 1., is placed a 
small glazed case containing reproductions of 52 objects found 
in the caves of Aqnitaine, France, explored by MM. Lartet and 
Christy, and comprising barbed harpoons of reindeer-antlers, 
arrow-straighteners, incised and carved antlers of reindeer, 
bones of horse, etc. Some of the incised figures give an excellent 
idea of the animals which the pre-historic cave-folk must have 
seen and hunted, and whose remains make up so large a propor- 
tion of the bone-breccia with which most of these caves were 
filled. These objects have been described and figured by 
MM. Lartet and Christy in their work entitled " ReliquisB Aqui- 
tanicBB," 4-to, 1865-75, edited by Prof. T. Rupert Jones, F.R.S. 

(The originals of most of these objects are in Prof. Lartet's 
Collection.) 

Sub-class 1. — Monodelphia (Eutheria.) 
Order I.— PRIMATES. 

Sub-order 1. — ^Anthropoidea. 

Man. — In the first Table-case are placed various human Primitive 
remains from Kent's Cavern ; from the Gower Caves ; from ^^* 
alluvium near Tilbury, in the Thames valley ; from a turbary. Table-case, 
or peat deposit, near Lewes ; from Bruniquel, in France ; from ^^' ^* 
Mulhausen; and from Brazil; casts of the Engis and Neanderthal 
skulls. Examples of barbed harpoons made* of reindeer-antler ; 
bone needles ; worked horns and bones, from Kent's Cavern, 
and from Bruniquel ; also an incised figure of a horse, cut on an 
antler of Reindeer, from Neschers in the Auvergne ; together 
with numerous stone implements from various British and 
Foreign localities, illustrative of Prehistoric Man. 

In the Pier- case is placed the Fossil Human Skeleton brought Pier-case, 
from Guadaloupe, in the West Indies, by Sir Alexander Coch- ^^' ^* 
rane, R.N., and presented to the Museum by the Lords Com- Human 
missioners of the Admiralty. Human skeletons are found at Si®^®^'^ ^^^ 
Grand-Terre, adjoining the island of Guadaloupe in a coral- loupe, 
limestone formation which occurs on the sea-shore at the base 
of the cliffs, and more or less covered by the sea at high- 
water. This limestone rock, which is of modem formation, is 

b2 



■1 Fosdl Monket/e — Lemurs. 

composed of the detritns of shells and corals of species still 
inhftbiting the adjacent sea; it also contains some species of 
land-shella and crahs, identical with those now living on the 
island. Accompanying the slcelekina are found ornaments of 
jade, an'ow-heads, fragments of rude pottery, and other articles 
of human workmanship. 

Monkeys.— In the Tahle-case are also placed the remains of 
the QuADRUMiNA (four-handed animals), including at the pre- 
sent day the various families of the monkey trihe. The " Cata- 
rhine,"* or Old- World Monkeys, and the " Platyrhine,"t or 
New-World Monkeys. Remains of these animals are very 
rarely met with in any part of the globe as fossils. 

The earliest trace of Old- World Monkeys (Catarhina) is 
found in the Miocene Tertiary formations of Prance and Italy; 
Dryopitkecus occnrs in the Miocene of Sainte Gaudena, France, 
and at Eppelsheim, Germany; Hylobates in the Miocene of 
Switzerland; OreopiVfeenis in Italy; andJfesopiMecMsat Pikermi, 
near Athens. Anthropithecv,s. Semnopitheeug, Maeacus and 
OyiiQcephhlui have heen found in the Lower Pliocene deposits of 
the Siwalik Hills, India. A single tooth, referred hy I'rof. Owen 
to MacacuM pUoccenug, was ohtained from the brick-earth ot 
Grays, Esses. Macacae has also been found in the Pliocene of 
Italy; Setnnopitheeus in that of Prance; and Hylobates in the 
newer deposits of Borneo. 

Here are also placed the remains of two Platyrhine monkeys 
— Cebjis apella and Myeeles ursinus, from the Caverns of Miuas 
Qeraes in Brazil. 

Sdb-ordkb 2. — Lemnroidea. 

The Lemurs are represented by Adwpis from the Eocene of 



Eae«ne af HordweLI. HtunpahLrc. 

Hordwell and the Older Tei-tiaries of France ; also hy Necro- 
lemur from the Upper Eocene of Bach. 

• From Greek : kata, downwards ; rhinet, iioslriU ; because tliey lisTe 
thf nostriU appiinininted a -.d opening downwurds, as in man. 

t From Greelc : pla'vi, brna*! ; riinei, i^os'iilsi bemuse tlie nosLi-ilB 
op ^11 on the surface of the fiL-e, nitha n-ide space between tbem. 



The Cti/mivora — MacJuerodus, etc. 



Order n.— CABNIVORA (FiESH-EATiHa Animals). 
Sdb-orsek 1. — Fissipedia. 

Here are exhibited the remains of a large nnmber of cami- Pler-caae, 

TorouB aniniftts, chieflyfrom caves, repreaenting the Lion, Lynx, ^°- ^'^^^'' 
HytBna, and Wolf, all ancient denizens of thia Island ; with the gonth aide' 
Fox, Dog, Badger, Glutton, Otter, Weasel, and many other allied carniTora : 
forms — mostly represented by skulls and lower jaws. Here are Lion, TIkw, 
also placed the sknlls, teeth, and bones of the "great sabre-toothed Hyrana, 4o. 




tiger " {MackoTodus) remarkable for the enormons development 
of the canine teeth, and also 
for its wide geographical dis- 
ti-ibation. These remains have 
been met with inKent'sCavem, 
Torquay, in Creswell Crag 
Caves, Derbyshire, in the Nor- 
folk Forest-bed, in the Miocene 
Tertiary deposits of Eppelsheim 
in Germany, the Auvergne in 
FVance, the Val d'Amo in 
Italy, the Pampas deposits and 
the bone-caves of South 
America, and the Lower Plio- 
cene freshwater sandstones of 
the Siwalik Hills in India. 

The MachtBTodue is now quite 
extinct. 

Remains of MycBwi fximia ^'?.Q^TrV«"l?tt»T?TiKfr*"'Jf«i^ 

from Samoa, of HyaiWjdon, dvt nmflmu (Lnnilj; from llie N«w»T 

Pterodon, etc., from the Lower T.raar,d«p«iuofScnihA™rK». 
Tertiaries of France are placed in thia Table-case. Here are 



6 The Oamivora — Bears. 

also exhibited various early representatives of the Oamivora, 
the Amphicyon, Simocyon, D'mocyon, and the Gynodictis, together 
with other Miocene types ; aleo remains of the GIntton, Badger, 
Otter, Marten, Weasel, etc. 



Fio. i.—Tbt rigtit n[iper carnaMli] tooUi al ff yma ilrMa [Zlnun.] ; trom the SuCt 



In. the opposite Pier-case (No. 4) are exhibited the skeleton 
of the great cave-bear, Ursue epeZcews, from the Pleistocene cave- 
deposits of LozSre, France, and nnmerons skulls of the same 
apecies of bear from Westphalia, Franconia, Poland, etc.; also 
the partially-restored skeleton of another lai^ bear-like animal 



whose remains have been obtained from the alluvial deposits 
of Buenos Ayrea, tbe Aretotkerium lonariense, of P. Gervais. 

Remains of the Grizzly Bear {Ursue horribilis), are exhibited 
from Ilford and Grays, Essex; from Caves in England and 
Wales ; from Ireland, Gibraltar, and Franconia. Also remains 
of the Brown Bear {JJtsus arctos), from the Manea Fen-, Cam- 
bridgeshire, and from Brixham Cave, Devonshire. Although 
very widely distributed at the present day, the bears make 



Gamivora and Insectivora. 7 

iheir appearance in a comparatively late geological period, the piw««M 
-oldest known type (referred to the genus S.y(tnarctos) being No. 4. 
found in the Pliocene deposits of Italy, India, et«. 



SoB-OKDBR 2,— Pinnipedia (Fin-footed). 
In the Table-case are exhibited remains of the marine Car- SaaU and 



'Volraa. 



nivora (Seals and Walruses) ; comprising a good series of the 
-tusks, or canine teeth, of a large extinct Walma {Tricheckag 
Raxleyi), from the Bed Crag of Snffolk ; a lower jaw of the 
■common Walms (T. roamarus), from the Dogger Bank ; and a 
serieH of plaster oarsts of portions of skeletons of several extinct 
species from the Antwerp Crag, the originals of which are pre- 
.served in the Brussels Museum. 



Order in.— INSECTIVORA (Moles, Shrbwb, 
Hedoehoos). 

number of small insect-eating HedsehovB, 

 to the Bodentia ; bat the "?^*"' *°* 

Kortli aide, 
Table-oas«, 
Ho. 24. 




molar teeth ore always serrated with numerous small pointed 
eminences or cusps adapted for crushing insects. One of the 
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Chiroptera, Bermopteray and Eodentia. 



Table-case, 
Ko. 24. 



oldest of these is the Microchcerus, from the Eocene of Hordwell ;: 
and a species of hedgehog (Erinaceus) is found in the Miocene 
deposits of Oeningen. Others occur in the Pleistocene brick- 
earth of Grays, Essex, the Norfolk Forest-bed, etc. 

Order IV.— OHIROPTERA (Bats). 

The bats are characterised by having the fingers of the 
fore-limbs enormously elongated and united by an expansible 
membrane (or patagium), which ^Iso unites the fore with the 
hind limbs and the sides of the body. Some of the large 
tropical bats are fruit-eaters ; while others are insectivorous in 
their diet. They are found fossil in the Gypsum quarries of 
Montmartre (Upper Eocene), Paris, the species being named 
Yespertilio parisiensis; others occur at Sansan and Mayence. 
Phyllorhina, a genus of large horse-shoe bats found in tropical 
egions in the Old World and in Australia, has been discovered 
in the Upper Eocene of Caylux, France. Bhinohphus is found 
in Kent's Hole, Torquay. The Vampire bat, Vampyrus spectrum, 
with several undetermined species of Phyllostoma occur in the 
cave-deposits of Brazil. 

Order V.— DERMOPTERA. 

The GaleopitTiecidcB, or " Flying Lemurs," have no fossil 
representatives known.* 

Order VI-— RODENTIA (Gnawing Animals). 

The Rodents, represented by the hares, rabbits, porcupines,, 
beavers, rats, mice, dormice, squirrels, and marmots, are cha- 
racterised by the large development of their incisors, and the* 
absence of canine teeth. 

Of the forty genera of Bodentia which have been found in a 
fossil state, twelve extend back in time as far as the Eocene Ter- 
tiary formation, but many of them belong to types of animals- 
which abound at the present day. 

The Rodents are divided into two sub-orders, namely, the 
Simplicidentata, which have only two upper incisor teeth ; and 
the BupUddentata, which possess a second smaller pair, placed 
hehind the large anterior upper pair. 

SuB-OBDEB 1. — Simplicidentata. 

squirrel, This division comprises the squirrel, beaver, rat, porcn- 

Beaver, Bat, pj^g^ fig^^j o^^^j water voles, &c. 

Table-case, • See Recent Mammalian Qtdlery, West side, first floor. Case 27 s and 
No^ 24. Osteological Gallery, second floor, Case 8, diyision A, 



" Flying 
Lemurs." 



Bodentia. 

Table- case, 
Ko. 24. 



The Bodentia — Beaver, Marmot, etc. 9 

The " Sonslik," or ponched marmot {Spermopkilwi), is found  
foaail in the Pleistocene brick-earths of the Thames Valley at 
Erith, &c. 




ria.8.— Fmfileoltt 



The tm6 mflrmot (ATctomya maTmotta) is met with in 
LoesH formation of Germany, and at Champeix, in France. 



The living beaver is not only widely spread, bnt its fossil 
remains prove it to have had an eqnally wide distribntion in the 
past. It was once abundant in this country, even down to 
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The Bodentia and Zfngulata. 



Oallery 
No. 1. 
North side, 
Table case, 
No. 24. 



The Great 

lEztinct 

Seaver. 



Oiirantic 
Dormouse. 

Table-case, 
No. 24. 



Coelogrenys. 



historic times,* and its remains have been frequently found in the 
Pleistocene deposits of the valley of the Lea, near London, in 
the Cambridgeshire fens, and elsewhere. It is probably still 
living on the Elbe in Germany, on the Rhone in France, on 
the Danube, the River Kola and other Russian and Siberian 
rivers, in the Kurile Islands, and in North America, 

A far larger beaver, the Trogontherium Ouvieri, formerly 
inhabited the south of Russia and the east of England. Its 
remains have been found at Taganrog, Sea of Azof, and near 
Odessa ; also in the Pleistocene Forest-bed series of the Norfolk 
coast. A similar gigantic form, the Castoroides ohioensis, 
occurs in the Post- Tertiary deposits of Ohio, New York, 
Mississippi (Natchez), &c. 

Remains of a gigantic dormouse (Myoxus melitensis) have 
been found in the Post-Pliocene deposits of the Island of Malta, 
associated with those of the " Pigmy Elephant." The 
" Viscacha " {Lagostomus trichodactyhis), a marmot-like animal 
related to the " Chinchilla," inhabits the grassy plains or 
"pampas" of S. America, from Buenos Ayres to Patagonia. 
Its remains are found fossil in the Pampas formation. Another 
South American rodent, the " Paca" (Goahgenys paca) has been 
met with in a fossil state in the cavern deposits of Minas 
Geraes, Brazil. 



Sares, Ac* 
Xa^omys. 



TTngrulata, 
or Hoofed 
quadrupeds. 



Sub-order 2. — Duplicidentata. 

In this sub-order are included the hares, I'abbits, and pikas 
(Lagomys). 

The Lagomys, or " tail-less hare," occurs in Brixham Cave 
and Kent's Hole, Torquay ; entire skeletons have been obtained 
from the Miocene freshwater deposits of Oeningen. 

Remains of the hare are also found fossil in many newer 
Tertiary deposits. 

Order VII.— UNGULATA (Hoofed Animals). 

Al l the animals belonging to this order are known a8 
" hoofed quadrupeds." They are all vegetable-feeders, and are 
sub-divided into : — 



Elephants. 

Korth. side. 
Pier-cases, 
29 to 39. 



Sub-order 1. — ^Proboscidea (Elephants). 

Ungulates furnished with a long flexible trunk-like snout or 
proboscis. 

* The town of Beverley, in Yorkshire, is said to derive its name from the 
beavers inhabiting its vicinity ; many Welsh names, as, Llyn-yr-afangey or 
the beavers* lake ; Nq.nt-yr-afancwmy or the vale of the beavers, attest its 
presence in the Principality, where it is said to have survived down to the 
12th century. Beavers may still be living in Norway. 



. * 

» 
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The Prohoscidea — 'Dinotherva'm. 11 

The cases on the North side of this Gallery are nearly 
entirely devoted to the exhibition of the largest series of fossil 
remainfl of the Pro&oseirfed ever brought together in any mnseum. 
This Eub-order is represented at the present day by the elephaot 
alone, bnt in past times by the elephant, the Mastodon, and the 
Pinofberium. These extend from the Miocene epoch to the Dinotta- 
present day, and are of nearly world-wide distribution, save on '*"'^- 
the island continents of Australia* and New Guinea. bI^wS 

oaae. No. 31 



Fio, 10.— BkiiH ma loTorJaw of Dinntherium gLganttv™ (Kaxp) ; trom the Opper 

Miocene of Eppelaheim. Husea-DumEUdt. 
[Marked (B) on plan, and pliu.'ed neu tbe entrance to Gallery on the lett'luiid nde.] 

The elephants form a well-marked gronp, distinct from 
other types of hoofed animals, and having remote affinities with 
the Bodentift and Sirenia ; their direct ancestry is, however, 
as yet unknown. The nose is extended into a long, mnscular, 
very flexible and prehensile proboscis, at tbe end of which are 
the nostrils ; from this peculiarity the name of the group 
(Prohoscidea) is derived. These animals have no canine leeth, 
and in this character they resemble the Rodentia (rats and 
rabbits). They have ever-growing incisors of very great size, 
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Dlnothe- 
Wall-oBBe, 



The Probosddea — Mastodon. 



but never esceeding one pair in each jaw, and more often 
preeeiit in one jaw only. These incisor teeth project largely 
ont of the inottth, and are commonly called " tnsks " ; they are 
of an elongated oonical form, and generally curved. They are 
chiefly made op of solid dentine, the tine elastic qnality and 
large mass of which have rendered it invalnable as " ivory," for 
B and the arts, since the earliest historic records. 



The molars or grinding teeth b,vb few in nnmber, but lai'ge 
nnd complex ; they differ from those of other orders of animals, 
in being developed from behind forwards, not vertically to the- 
tooth in wear (except in a few cases aa where a premolar 
replaces the last milk -molar/r om beneath') ; and the series lasts. 
nntil the animal attains extreme old age. 



la molar of AfiM/odw. 



liifFalcifeCantl,}; fnatnnl 



Kaatodon. 
Pier-OMW, 
Nob. 87, Se. 



The Mastodons had, when young, a pair of milk-tusks (or 
incisor teeth) in the upper jaw, and in some species a pair in 
the lower jaw ; and always one pair, and sometimes two pairsy 
of tusks were present in the adult animal (see Figs. 14 and 26). 



The Proboscidea — Mastodon. IS 

These tasks were provided with persistent pulp -caTi ties ] 
(analogous to the front teeth of the rat and the rabbit), and S'"'^?"', 
continued to grow as long as the animal lired. In one g"' 
species, Mastodon angugtidens, they were partly coated with xai3ie.(;aae 

No. 23. 



enamel. They had also three decidnons or milk-molars, and 
in some species, two premolars, on each side, both in the upper 
and lower jaws, and three true molars in the adult, thua mating 
a complement of thirty-four teeth during life. 
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Proboscidea — Mastodon and Elephant. 



In living eleplianta there are two incisors, called " tosks,"" 
in the upper jaw, but the lower jaw is without incisor teeth. 

In the hinotherium, an estinct species related to the- 
elephants, this order is reversed, there being two tusk-likfr 
incisors ID the lower jaw, and none in the upper («ee Fig. 10, 

p. 11). 

Id Mastodon longirosiris there were tusk-like incisors de- 
veloped both in the upper and lower jaws (see Pig. 14, p. 13). 

In Mastodon americunus, two tusk-like incisors, of large 
size, were present in the upper jaw in the adult, and two amaJI 
' 1 the mandible in the young, one of 



which was occasionally retained in the adult (probably the male) 
individual, (ti'ee specimen No. 17,147, in Pier-case No. 38, a 
m.andible showing the three true molars on either side, and the 
right incisor present.) 



All these animals had, like the living elephants, a cylindrical 
tmnk or proboscis (snout) with a prehensile extremity, serving 
to gather and convey the food to the mouth. The soles of the 
feet, supporting the weight of so vast a body, are covered with 



Prohoecidea — Indian atui African Elephants. 15 

a thick pad of skin, and in this the five toes are enclosed and Elephant*, 
'concealed in the living animal, but the nails of the toes can Fier-oaa«*, 
generally be seen.* No*- 29 to 

Only two living species of elephants are known ; one, the ®^" 
Asiatic elephant, confined to the forests of India, Ceylon, 
Bnrmah, Siam, Cochin- China, the Malay Peninsnla, and 
Sumatra; the other, the African elephant, peculiar to the 
continent of Africa. These are well-marked species, not only 
by their external chai-acters, but also by their gi-inding teeth 
{tee FigB. 15 and 16). 



Fio. IJ.— Vertlcsll 
(Flic. »ul AuU 


mfrilodlniil Mctton of lecond oppw Inm mglu of EUphat plajtif 
), \ nsmnJ glie ; froiD Uie Pliocene of the SlmOlk HUH, lodlL 




o, «inent. b, <aaiat\. e, duiiiH. 



acah," Slrjimi-primigmiiiti'Biam.'j; tnilonitilio, iSredged off Uie Dogi^r BuLk. 

A fine series of the skeletons of modem Indian and African 
elephants, together with detached skulls of both species, may 
he seen in the Recent Osteological Gallery upon the second 
floor on the west side of the Mnsenm. 

 The eitemal hard etin coyering the feet in the foaail Mammoth can 
•till be seen in the specimen diacOTered by ifallas in 1TS9, on the banks of 
the B.Leua id Siberin, preaerved in the Mueeum of the Academy of Sciences 
at St. PeteiBburg. [See woodcut, rig. 32, p. 23.) 
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The Prohoscidea— Mastodon. 



Skulls and teeth of the Indian and African elephant can 
also be seen in Pier-case 30 of the Geol(^eal Gallery, placed' 
near the fossil species, for comparieon. 

The teeth in the elephants are composed of nnmerons more or 
less cloaely-folded plates of dentine, coated with enamel, and 
encased in a thick setting of cement (see Fig. 17),the plates vary- 
ing in number and in pattern in the different species. Thns the 
African elephant has fewer enamelled plates in each tooth, and 
these on the grinding surface are worn down to a lozenge-shaped 



pattern (Fig. 16) ; the Indian elephant having many plates, 
ciosely folded together and finely crimped at their edges (Fig. 15). 
The teetli of the larger number of fossil elephants resemble 
those of existing species, but in some of the earlier forms they 
approach more nearly in character those of the Mastodon; the 
ridgea are, however, more numerona in the elephant, and the 
valleys which divide them are filled with cement, but in the 
Mastodon the spaces between the ridges had little or no cement. 
Figures 17-23, are given to illustrate some of these variations 
in the mode of growth and development in the molar teeth of 
extinct forms of Proboscidea. I'ig. 17 shows, in section, a 
molar tooth of Elephaa planifrons in which all the valleys are 



Proboaddea — lllolar teeth of Maetodoni. 17 

(jaite filled nitk cement. Fig. 23 shows, in sectioa, a molar Solu Tooth 
tonthoi Mastodon ongustidens in which the cement is qaiteabseut o'M"to*'ii. 
and the valleys are empty. ^^''aa*'"'' 



IT. palaatdiciit { LjdskUt). 



Fia. 21.— Vcrtiul longitudliwl uctlon of Ibe Onl lower traa molar of Wuindan a*^iu- 
Itdmi (Cuvlerj , trum tb* Middle Uiocene at Slmom, France-, t wumtl; e dlDtiH 
(I BMi. Uae). 

(1189) c 



18 Probotcidea — Mastodon Americanus, etc. 

The Mastodons were elepbants -with 
the grmdinff teeth less complex in struc- ; 
tnre, and adapted for masticftting coarser I 
vegetable substances. The grinding snr- j 
face of the molara, instead of being clef t ' 
into nnmerons thin plates, are divided 
into wedge-shaped transverae ridges, and 
the summits of these are often subdivided 
into smaller cones, more or leas resem- 
bling the teats of a cow, whence the 
generic najne is derived.* They ai'e 
divided into two groups (Trilophodonta 
and Tetralophodonts), characterised by 
the number of the transverse ridges in 
the first and second true molars. In ,*^" ^IttZT''' 
the Trilophodonta the ridges are but ma-tmioK cii-rn 
three in number, the Tetralophodonts Jj^^^'^SoEtt 
having four. reouteri). 



North BidSt The series of Proboscidean remains commences with those 

Sr'sa"*' **^ ^^^ IHnfitherium, a hoofed, quadruped, nearly related to the 
Mastodon and Elephant, the most perfect remains of which 
' Jrom maiioi, tea,p, and odoi, tootli. 
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have been found in the Miocene Tertiary formation of Epple- 

sheim, Hesaen- Darmstadt, Gei-many, while others have been 

found in France, Switzerland, and Perim Island, Gulf of 

Cambay. The oriftinal skull of Binoiheriiim, described by Dr. 

Kanp, together with a reproduction of the lower jaw, is placed OlaBs-caaa 

in a separate case in this gallery. (See p. 11, Pig, 10.) *■ 

The entii-e skeleton of the Mattodon from Benton Co., Martodon. 
Missouri (Fig. 25), stands facing the entrance to the Gallery. Stand A. 
Near it, in a separate case, ai^e placed the head and lower jaw of Glasa-caae 
the South- American Maetodoniram Chile {Madodon HumhiiMtii)* ; -^g^,.^^^ 
and in the Wall-case ia exhibited the cast of the skull and fg^_ gg^ ' 



Via. 2fl.-- &«itored flkfiTeton (p«at1v reduced) at MatlodOR ai^viildxna (Cuvler); 
Uiddls U ioccne, Saauui, FisDce iifur OsudryJ. 

lower jaw of a young individual of Mastodon americanus. Cut., 
from sbell-marl beneath a peat-bog in the State of !New Jersey, 
United States. 

In the Pier-case are arranged fifteen heads and jaws, be- 
sides numerous detached limb-bones, and other parts of the (^'orthBldsi 
skeleton of Mastodon americanus from North America. Most of 
these remains were obtained from alluvial deposits on the banks 
of a small tributary of the Osage River, in Benton Co., Missouri; 
and others from a peat deposit at "Big- Bone-lick," Kentucky.f 
One fine lower jaw of this species has a small tusk in front. 

* Marled (C) on plan and placed on the North side of this dallerj next 
Tuble-case 23. 

t Several entire eiamples of the American Mastodon have been met with. 
Three perfect skeletons have been obtained from the freshwater marshes of 
Orange Connty, New York, another from near Cohoes Foils, on the Mohawk, 
another in Indiana, one from a moraes in New Jersey, another on the bankn - . 

of the Missouri ; the best was obtained bj Dr. Warren from a marsh near 
Newburgh. Its height is 11 feet, length 17 feet, the tuaka 12 feet Jong, 
21 feet being inserled within the sockets. — Dana. 
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The next Pier-case is occapied with remains of Mastodon Urn- 
girostris from Eppelsheim, in Ucsseu-Ilarmstadt ; M. angustidens, 
from the Miocene of Sansan, and M. turicennt from Haut« 
Oaronne, both in France ; M. perimetuig from Perim Island, 
Gulf of Cambay; and M. £ivalen$is from the Siwalik Kills, 
India. Of these there are some very perfect remains, including 
about eight skolls. The specimens of M. angustidens and M. 
longirostrit show clearly that this old type of proboscidean had 
tusks, or incisor teeth, in both the upper and lower jaws, as 
represented in Pig. 14, p. 13, and in Pig. 26, p. 19. 

In the Table-case are arranged a large series of the molar 
teeth of various species of Maeiodon from the Red Ci-ag of 
Suffolk, from Eppelsheim, from India, and from Missonri and 
Kentucky, in !North America, showing all stages of growth and 
wear, from the milk-teeth to the last true molars of very aged 



Fie, 2;,-PnHlfr 
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Twenty-six species of Mastodon have been fonnd over an 
area extending from England through France, Germany, Switzer- 
land, Italy, to Greece, Samos, PerRia, Armenia, India, and Ava; 
they occur also both in North and Sonth America. There are 
fifteen species of fossil Elephants whose range was coextensive 
with that of the Mastodons, and embraced in addition the whole 
of Africa and the Northern seaboard of the Asiatic and North 
American continents. 

Most abundant remains of one species, the "Mammoth" 
(Elephas primigenius'), have been fonnd in the frozen soil of 
the vast alluvial plains, called " tundras," intersected by the 
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rivers Yenesei, Irtish, Obi, Indigirka, Lena, &c. In Beveral in- Hairof tho 
stances, entire indindaals have been found, so completely Mftjnmotli: 
frozen, as to have retained the skin with the flefib ae well as Pier-oase, 
the skeleton : the body being covered with reddish hair and "<>■ *•■ 
wool asif to protect it from the colderclimate.* The tuskaof this Fossil Ivory 
Arctic elephant are still collected for the sake of the ivory ; '""" Siberia 
and every few years a shipload is sent from. Archangel to the port pier_oa»» 
of London for sale. The Siberian mammoth closely agrees with Ho. 38. 
the specimens found fossil in various parts of England, par- TabijMaBa, 
ticularly those from the brick-earth of the valley of the Thames °' 
neai' Ijondon, from the Dogger Bank, and the coast of Norfolk. 



Pia. 28.— Mandible o( MoDtmotb, BItflua firi«iigm\iit {Kiaa.y. Drednd off tta» Domr 
Buk, In (lus Nortli S«, Isaj.t fTbe origiiml epednieii i» eihllilced (n Pi(r-ia» VI.) 

Some of the grinders of the Mammoth are of very larf^ size, 
and have as many aa twenty-eight or even thirty plates, or 
laminfo, in a single tooth. 

Many of these remains may be seen in the Pier-oaees, and Pier-cases, 
in the centre of the Gallery floor is placed a magnificent speci- ^^- ^^ *" 
men, consisting of the skull and both tnsks, complete, showing oiixed-oa»e, 
their characteristic double cni-ve, of a Mammoth found at llford E. 

in Esses. Similar remains have also been found beueath 
modem London, associated with flint implements made by early 
man, with whom this old elephant was contemporary. 

* An exsmple of the haiimi; be aeea, in  gU»ju-, in Pier-cue TSo. 31. 
Lt S«"GeoLMiig.;'187B, decadeii.Tol.1. pi. iLi. p. 44S. 



22 Frobiieddea — Elephant, MeutodM, etc. 

lodia, the present home of one of the two species of eitiflting 
elephants, has also yielded abnndant evidence of nnmerons 
extinct species of this animal. The craninm of Elephat ganem, 
probably one of the largest of all the fossil elephants known, 



iknll ud iiuki ol El/pkai , 
k Ulllh IndU. [Tbe oriRlnil 
ot tbli OalliT7, bell -"- 




from the Siwalik Hills in India, exhibited next the Ilford 
Mammoth in the centre of the Gallery, has tasks which measnre 
10 feet 6 inches in length." This fine specimen was presented 
to the Trnstees by General Sir William Erskine Baker, K.C.B. 
Fifteen extinct species of elephants, seven of which are 
from India, and three whose fossil reroairis have been fonnd 
in this coiintry, are represented in the cases. 

* A mammoth's tusk from EschBcholCz'B Bay, in the co11p(i;ioii. meaaiirps 
J2 feet 6 iuohet along the cuttb. (See topi (^ Fier-cnses, fjoith aide, alio 
on the upper *heU of Fier-caae No. 90.) 
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Prohoscidea mid Hyracoidea, 



Pier-oase, 
No. 83. 
Pier-cases, 
Nos. 34, 86, 
and 36. 



Pier-case, 
No. 80. 



Table-case, 
No. 16. 

Sections of 

Molar 

teeth. 



Table-cases, 
Nos. 21, 21a. 

Pi^my 
Elephants 
of Malta. 



Pier-case No. 33 contains some British remains of Elephas 
antiquus; the rest of the case, and also of Pier-cases Nos. 34, 
35, and 36, are entirely devoted to the great collection of 
elephant-remains from the Older Pliocene of the Siwalik Hills, 
India (figured and described in the Fauna Antiqua Sivalensis), 
This series includes more than thirty heads and parts of skulls 
of extinct species of elephants, besides numerous lower jaws, 
detached teeth, vertebra, and limb-bones. For this magnificent 
suite of skulls, tusks, and teeth of fossil Indian elephants, we 
are mainly indebted to the late Colonel Sir Proby T. Cautley, 
K.C.B., so large a donor of fossil vertebrates to the Geological 
Department. 

In Pier-case No. 30 are exhibited skulls of the two varieties 
of the existing Indian elephant, and also a skull of the modern 
African elephant, together with a series of detached molar 
teeth of individuals of different ages. In the upper division of 
the case is arranged a fine series of tusks of the Mammoth 
(Elephas primigenius) from Siberia, from the Dogger Bank, 
and from various Igcalities in England. 

In Table-case No. 16 is exhibited an instructive series of 
sections of the incisor and molar teeth of fossil and lecent 
proboscideans (Binotherium, Mastodon, and Elephas), illustia- 
tive of the structure, gi^adation in form, and varying number 
of plates or ridges in the teeth of the different species. , 

The elephant-remains in the collection from this country 
comprise the larger number of the specimens, either figured or 
described by Dr. Leith Adams, F.R.S-., in his Monograph on 
British Fossil Elephants, published in the volumes of the 
Palseontographical Society from 1877-81. 

Before quitting the fossil elephants, attention is drawn to 
Table-cases Nos. 21, 21a, containing the truly remarkable series 
of Pigmy Elephants from the island of Malta, collected 
by Bear-Admiral Spratt, R.N., F.B.S., and Professor A. 
Leith Adams, M.D., F.B.S. These Maltese elephants, which 
by the form of their grinders are related to the li>dng African 
elephant (Fig. 16), were represented by one species, which only 
attained the size of a Shetland pony, and as we have evidence 
of their limb-bones, jaws, and teeth, of all ages — even to very 
old age — it is fair to assume they were a distinct variety, 
probably the result of isolation in a limited area where they 
may have suffered from a scanty supply of food, and so become 
dwarfed. 



(Conies). 



Sub-order 2. — Hyracoidea (Conies). 

This sub-order contains a single family of diminutive plan- 
tigrade mammals, whose affinities have long been a puzzle to 
zoologists. Formerly placed by Cuvier near to Rhinoceros, they 
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lave Uttei'lj, by Hniley, Flower, and others, been constitnted 
as ft diatintit group. 

Only two genem, Hyrax and Dendrohyrax, are known, see 
i-ecent Mammalian Gallery, South-weat side (Case 10, Division 
A.) ; they are found in Africa, at the Cape, and in Abyssinia ; 
thence they extend into Arabia, Syria, and Palestine. No foasil 
i-emains of these little mammals have, as yet, been met with. 

SuB-OBDEB 3. — AmblypodB. 
Here are placed the remains of Coryphodon, from the Lower Coryphodoi 
Eocene of Harwich, Essex; and from Dulwich, neai' London; Pier-oa**, 








nwer, cheek-dcntitinn o( CmypKodm 


t^ (Marsh), frouiCb 




,=rlc.([n.n, Prof. M.nihs Monogmiil 



, t-iia,), 

m Uu Wualcb Eonnc, Naw Meilu, U.S.A. (sfur dpt). 

also plaster-caats of teeth and bones of the same animal from the 
Kocene lignites of Soissons in France. Several upecieH have 
been de<icribed as ocenrring in the Eocene of North America. ' 



26 Dinooerata. 

Coryphodon was the largest of the early Eocene 
Ungulates ; it had six upper incisorB and moderate- sized upper 
canines ; the craninin has no protnberances or hora-corea ; the 
astragalus has no head ; there is a third trochanter to the 
femur. The five-toed feet, which resemble in structui-e those 
of the Dinocerata, indicate some affinity to that group, which 
it also preceded in time. 

SuB-onriER 4. — Dinocerata. 

This division contains a most i 
extinct herbivorous mammals, the r 
found in great abundance in the Eocene Tertiary strata of 
Wyoming, North America. 



Fio 3S.— BHUinCl(tiiotnii«niMiRgn»(Uarah). 0ne-t1iln<«th natarsl >l». EoceneTcrtlarr 
like-buln, Wjomlns, North Amer^oi. 

The fore and hind limb had feet with five well-developed 
toes, eaoh terminating in a hoof : the femur and tibia were 
placed vertically in a line, as in the hind leg of the elephant. 
The nasal bonea were elongated, having two small pi-e-nasal 
bones in front of them ; the animal does not appear to have 
been furnished with a proboscis. 

The most striking feature is the skull, which is surmounted 
by three pairs of rounded protuberances or horu-cores, which 
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were probably enveloped in homy sbeaths. There are no upper Dinoeeras. 
incisors, but the upper canines are developed into large and Pier-case, 
powerful flattened tusks, directed downwards, and protected on ^®' ^^• 
each side by the broadly-expanded margin of the bone of the 
lower jaw. 

Three genera are enumerated by Marsh, namely — Dtnoceraff, 
Mai*sh, with seven species ; Tinoceras, Marsh (see woodcut, Fig. 
35), with seventeen species ; and Uintatherium, Leidy, with five 
species. 

One remarkable feature of this sub-order of Eocene mam- Pier-case, 
mals is the diminutive size of the brain. It is, in fact, proper- Sf^+t^liJie 
tionally, smaller than in any other known mammal, recent or 
fossil, and even less than in some reptiles. A cast of the brain- 
cavity of Dinoceras is placed beside the reproduction of the skull. 

A fine series of casts of the skulls and bones of the Dino- See Glazed- 
rerata, presented by Professor O. C. Marsh, are exhibited in the °*s®» ?*^f 
Pier-case on the South side of this Gallery, and a papier mach6 o-allery. 
model of the entire skeleton of Dinoceras mirabile (Marsh), is 
placed in a glazed case in the centre of the Grallery, so that we 
can now form, from their study, a very fair idea of this singular 
gro'ip of huge Eocene herbivores, once so abundant in western 
North America, to which region it appears to have been limited. 

Sub-order 5. — Condylarthra. 

This sub-order is only represented in the collection by Pier-case, 
portions of jaws with teeth of two genera, viz., Periptychus ^^* ®* 
and Haploconus from the Eocene of New Mexico, North America ; 
and by an excellent coloured reproduction of the skeleton of 
Phenacodus primoBVus (Cope), from the Eocene of Wyoming 
Territory, U.S.A. {see p. 28). 

Sub-order 6. — Toxodontia. 

Under this sub-order are placed some large extinct Mammals Toxodon. 
found in the Newer Tertiary deposits of South America, whose Pier-case, 
exact zoological position is still rather uncertain. ^®* ^^• 

Here are arranged incisor-teeth, also the skull and lower 
jaw and some limb-bones of an animal named Toxodon^ pro- 
bably larger than a horse, but having Rodent-like incisor- 
teeth in its jaws (the name being founded on the bow-like foi-m 
of these teeth). The remains of this remarkable animal were 
obtained from the Pleistocene deposits (" Pampas-formation ") 
of Buenos Ay res. 

From the same deposits was also obtained a large portion of 
the skeleton of another aberrant form, related to the above, 
but belonging to a much smaller animal, named Typotherium. 



Feritgodaclyla (^Uneven-toed Ungulates). 

Negodon, another Tertiaiy genus, discovered in South 1 
America, has been provisionally referred to this sub-order. An *'*■ ^®' 
upper and a lower jaw of the amattest species (Neaodon ovinv^, 
Owen)*, from the S. W. Coast of Patajfonia, are preserved in the 
collection. They were brought home by Admiral Sir B. J. 
S divan, K.C.B. 



Sub-order 7. — Perisaodactyla (uneyen-toed Ungulates). 

This group of hoofed herbivorous mammals i« represented ITneven-toed 
at the present day by the Rhinoceros, Tapir, and Horse. Dnffulat*. 
Although not numerous in species, they are very widely dis- 
tributed over the earth's surface, and their ancestors, even as 
far back as the Eocene Tertiary period, formed a very extensive 
and varied assembl^e of animals. 

The middle or thii-d digit on both the fore and hind feet, tTnffuIata. 
which is always present, Ih the largest, and is symmetrical in Pori>«odac- 
itself, and occupies the middle line of the foot. tyla. 

In the Tapir four functional toes are present on the foi*- 
foot ; in the Rhinoceros three ; and in the Horae only the thii'd, 
or middle toe, remains. (See Fig. 38, A, B, c, p. 30.) 
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Macrauckenia, Bkinoceros, etc. 



Family MACBAncHENiiDj;. —In this case is placed a ramtis of the 
mandible and portions of limb* bones of Macrauchenia palaehonica, 
from the Pleistocene deposits of Biienoa Ayres, in South America ; 
also plaster casts of a vertebra, a femur, bones of a fore-foot, and 
other remains, discovered by Charles Darwin at Port St. Julian, 
South Pataf^onia, and described by Sir Richard Owen,* 

Originally supposed to have been allied to the Llama, though 
much lai'ger, it is now known to be a Perissodactyle Ungulate, 
but of a peculiar specialized form, its true affinities being still 
undecided. It possessed a camel-like neck, teeth that ally it 
to the Bhinoceroses and Palceotberes, and it had three toea 
upon each foot, 



BhlnoceroB. 
Pier-oaBss, 
Noa. 6, 7, 
and 8, and 
Table-oaie, 
No. 4. 



Family Rh I NOCBRoTiDji. — The Rhinoceroses occupy Pier-cases 
WoH.e, 7,and8,andTable-caseNo.4. Thereisonlyasingle living 
genus, which iuclndes five or six known species ; five genera 

• See FobbU Mammalia, Vojage of the " Beagle," 1839. 
t Beproduced bj pemiiasion from Prof. FIohm's " Osteology of the Mam- 
nuJia," p. 296, tliicd Edition, 1885. 
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have been deacribed from fossil remains, but probably many The Blilmo- 
of these might well be referred to Rhinoceros also. oeroa. 

The Rhinoceros is a lai'ge herbivorous animal with i 
eEtremely thick skin, marked by deep folds ; there ai* seven J 
upper and seven lower molar teeth on each side ; no canine teeth , 
are developed, hnt there are usually incisor teeth in both jaws;* j 
generally one or two horns aie present, hut some of the earliei- 
extinct species were hornless. The longest hom is fixed on the 
bones of the snout (nasal booes), the shorter behind it, on thp 
frontal bonea. The boms have no bony centre or bom-cora 
(as in the oxen), bat are only dermal appendages, and entirely 
'composed of longitudinal fibres, like hairs, cemented together ; 



they are seldom preserved in a fossil state, but the sui'faces 
of the nasal and frontal bonea show traces of the roughened 
scars where the boms have been attached to the akin. In order 
to give strength to the nasal hones which support the honip, 
which were used as weapons of offence, the division between the 
nostrils (usually more or less cartilaginona) was hardened by 
the addition of bony matter, so as to form a strong septum 
resembling a T- girder in cons traction. 

The Tichorhine Rhinoceros is generally known as the Tha 
" Woolly Rhinoceros," from having a smooth skin without fold? , Tioho'hlne 

* Incisor teeth are absent in the adult African Bhiaoceroae!. but the Indian 
S|>cciea hftve a pair of large upper incisors, and two large and two small lower 
ones. See the fine series of skeletons of the liiiug species in the Seceot 
Osteological Qsllerj on tLe West aide, second floor. 



Nba. e, 7, 8. 
Table-oaae, 
No. 4. 
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covered with a fine curly and a coarse hairy coat, like the 
" Mammoth ;" it had two horns, one very large. Its body haa 
been found preserved in the most wonderful manner, in frozen 
soil in Siberia, with the skin, the horns, the hair, and even 
the flesh still undecomposed. It was once a denizen of this 
country, and it is the remains of this species which have been 
most commonly met with in limestone caves. In Pier-case No. 6 
are placed three teeth and a portion of a skull, discovered in 
1668, in digging a well at Cbartham, Kent. The fragments 
have a special interest, being the subjecl.8 of the first notice of 
the fossil remains of the genuR, published in a curious old tract 
of the period.* 



Pier-case, 
Ko. e. 
T«ble-MMe, 
Ho. 4. 



Skulls and other remains have been dredged up by fisher- 
men from the " Dogger Bank," in the North Sea, and they are 
also found, associated with the remains of the Mammoth, in the 
gravels and brick-earths of varioua localities. Several fine 
examples of rhinoceros remains may be seen in the pier-case, r 

Five species of rhinoceros have been found fossil in this 
country, three of which inhabited the valley of the Thames, 
namely: the " Tichorhine " {B,.tichorhinus=antiquitaiis); the 
"Leptorhine" (ffi. leptorkinus); and the "Megarhine" (fl. 
megaThinus) ; of the two last-named Species there ia a fine and 
intei-eating aeries of remains, including a nearly perfect skull, 

" "The Chartham News, or a brief relation of boitb BtraDes bonea there 
latet; digged up io the grouade at Mi. John Suoioer, of Canterburj." 
London: 166a 
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which shows the bony septnm of the nares (see Fig. 39), from KbinoQero*. 

the brick-eartha ofJIIford and GTaya,Eaaex (see Pier-case, No, 6). 

a. etrugctu is foand in the Foreat-bed series of Norfolk, and PiBr-oaas, 

teeth of a species now referred to li. i 

met with in the Bed Crag of Snfiolk, 

Remains of several species of rhinoceros have been found 
in strata of Middle and Newer Tertiary age all over the Old 
"World, and two species, vis, : — R. megalodus, and B. occidentalis, 
have been found in the Upper Miocene beds of Dakota and 
Colorado, North America. (See Fig. 40.) 



Pla. 41.— Ttd upper left trne mo'sn oT HMonrmM CVniKt J (mbolj, from Ita« Upper 
BuGcne of Bacb <D«f t Lol), [Yance. 

Various remains of abont twenty extinct species of rhino- pior-oa»M 
ceroses are arranged in Pier-caaes, Nob. 6, 7, andS, and in Table- K<»i.6,7,aDd 
case, No. 4; of these, two are from China.) and four from the S.ftndTable- 
Siwalik Hills, India, and comprise skulls, jaws, and bones of *'***' *' * 
the extremities, many being the type specimens figured in the 
" Fanna Antiqna Sivalensis " of Falconer & Cantley. Other 
species are represented by examples from France, Italy, Spain, 
and Germany. 

There are also placed in these caees several forms which 
departed widely from the general type of the genua, bnt belong 
to the same family. They include the genera Cadurcotkerium, Oadorcothe- 
from the Upper Eocene of Caylux, France ; the Byracodon, ii'"" ' 
from the Upper Miocene of Dakota, N. America ; and the H^U^on- 
HomalodfmtoHierwm, from South America. Of the last genns totherlam. 
only the jaws and teeth are known, end its true affinities are Tabio-oaae, 
still uncertain. Here ahto is placed a cast of the skull and teeth *'"■ *■ 
of the Elcumotheriwm, from, the Pleistocene deposits of Novou- Blaamottia* 
■enk. Government of Samara, Russia. The original is preserved rl"""- 
in tbe Maaenin of the Imperial Academy of Sciences, St. 
Petersburg. 

In Table-case "No. 4 is exhibited a seriea of the teeth of Table-oaw, 
rhinoceroses from the Norfolk Forest-bed ; from Grays, Essex; *'*■ *■ 
(1189) D 
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Hhluocoros. fivm Kent's Hole, near Torquay ; from Eppelsheim, Heesen- 
DanoBtadt ; from the VaJ d'Amo, iic. 

A cast of the flkall and lovrer jaw of Brontopi rohuxtus is 
placed upon a stand in the centre of the Galleiy near the skeleton 
of the American Mastodon; (see fi^re.of skeleton, p. 35). 

Ohallootlie- Family Chalicothbbiid*.- — This family has a very widn geo- 

graphical range, being fonnd in Canada and the United States, 

M^'^iT"****' '" ^'^■'ce, Germany, Greece, India, and China. It is remark- 
able for the abnormality in the stractnre of the feet, so mQch 
SO indeed as to render it for the future nnsafe to predict the 
character of an animal from a single bone, and to invalidate the 
old maxim, ex pede SercuUm. While the proximal bones of 



the feet retain their normal perissodactyle character, the 
phalanges have been modified to resemble those of Edentates, 
the second phalangeal bone having a strongly developed diBtal 
trochlea (pulley) for the articulation of the hnge claw forming 
the terminal joint. These phalangeals have been described 
under the names of Macrotherium and Anrylothenwm., and were 
generally considered to belong to the skeletons of huge Eden- 
tates, Bnt Dr. FUhol, qoito recently, found them in association 
with the Bkull and the rest of the skeleton of ChaUcoiherittm, so 
that these names are synonymons for the same animal. Nettori- 
theriufti, L^todon, Morapua, and Moroiheriinn, are probably all 
closely allied to, if not identical either with Chalicoikeriutn or 
Ancylothnrium,. This is evidently a very ancient family, and 
may have been directly derived from the Condylarthra. 



Pisr-ettse, 
No. 9, and 
Tabla-OMe, 
Ko.0. 
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Family Falxotheriidx. — In the nfzt cases are aiTaiige<] 
nunierous reraaina of PaUsotherium and allied genera — animnU 
which, by the numbei' and characters of the teeth and also by 
\the stmctare of their skeletons, were all more or less inter- 
mediate in form between the rhinoceros, tapir, and horstf. 

The best known, and type of the family, is the Pahxo- 
th&rium, a tapir like animal, first described by Cuvier from 
skulls, teeth, and bunes of numerous individuals and represent- 
ing several species which were discovered in the Gypanm 
Quarries (Upper Eocene) of Montmartre, Paris. • 

The species varied greatly in size, PakEotherium magnum 
being as large aa a horae, four or five feet high ; whilst 
P. curtum was about the size of a bog. They all had a short 
fleshy snout or proboscia, like the tapir ; bat, unlite the tapir, 
they had only three toes on each foot, whilst the tapir has four 
on the fore-foot. 



1 ol /'aJwlAtrlnni, Eoome, 



A very closely allied genus, and by some authors considered 
to be the same, is the PaloplotheTium, of which a good series, 
consisting of a skull, jaws, teeth, and hones of two species are 
exhibited in the same case. The largest of the two 
(P.annectem) was about the size of a sheep; its remains are 
not uncommon in the Upper Eocene of Hordwell, Hants ; and 
have been found in abundance in deposits of the game age at 
Vanclnse in Prance. 

The remains of the smaller species (P. minus) are also met 
with at Vancluse. 

Anchilophvg, a smnll Palieothere, is represented by jaws and 
teeth from the Upper Eocene at Bembridge, lale of Wight, and 
(i-om Vancluse and Caylux in France. 
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Tfae Miocene genns, Anchitherium, ie mtereeting as presenting Anchithe- 
a transitional form connecting the Palteotheriidm with the 'i"""- 
EqtddcE, und as an earlf ancestor of the Home. The bones of 
the extremities, especially the feet, resemble the corresponding 
parts in Hipparion ; but Anchithetium. ftas a much smaller 
animal. The feet had three toes ; the central toe on each foot 
was long and strong, and mainly supported the weight of the 
body ; the lat«ral toes were slender, with small terminal hoofs. 
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Remains of Anchiiheriwm. aure- 
Uanenee are not uncommon in the 
Miocene deposits at Suns an, Gers, 
France, of which a characteristic ' 
series of teeth and bones is exhibited. 
A. Bairdi is a smaller species from the 
White River beds (Miocene age) of 
Nebraska territory. North America, moii 

The iopAiotiow is an eitinct genus rt^^nminiineiiiuMMneoi i™.«u., Lopj,|„j^„_ 
nearly ap|>roaching in the structure Table-oaisa, 

of its teeth to the tapir and rhinoceros. Like the tapir. No. 6. 
the lower trae molars have simple transverse ridges, but 
the premolars are more or less longitudinally tuberculated, and 
in this respect it diners from its near ally, the Paltxotheriam, 
in which the whole series of the lower molars are longitudinally 
bi-crescentic in form. It had also, lite the tapir, which it 
preceded in geological time, four toes on the fore-feet and three 
on the hind-feet. 

Many species are enumerated, ranging in size from the pig to 
the rhinoceros. Their remains have been met with in several 
localities on the European continent, and also in this country, 
in Eocene Tertiary deposits. 

In Lt^kiodon the first premolar is absent, and its dentition 
consists as follows ; 

Incisors |, canines ■}■, premolars f , molars -} X 2=40. 

Other genera of this family are Hyramfherittm and Pachy- Hyraoothe- 
(wZopAwa, which are very closely allied to each other. ' "" 
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Hyrdcotherium was a small animal, about tbe size of a hare, 
principally known by its dentition. Prof. Cope states that the 
American Orohippus is identical with Hyracotherivm, 

Its remains are comparatively rare, and have been found in 
tlie Lower Eocene, London Clay of Heme Bay ; in Eocene 
sands at Hordwell^ Haniks { at Kyson in Suffolk ; and also as a 
•" derived fossil " from an older (Eocene ?) deposit in the Suffolk 
jGragr. 

The genus PUolophus was founded on an entire head and 
some bones of the extremities, embedded in a nodule of 
" septarium," or " cement-stone," from the London clay on the 
coast near Harwich; it appears to be identical with Hyraco- 
therium, and therefore with Orohippus; a reproduction, by Prof. 
Cope, of H. venticolum^ from the Eocene of Wyoming Territory, 
United States of North America, has been added to this case. 
Tberfceleton of Phenacodus primoevus, Cope, from the same forma- 
tion and locality, is also represented by a coloured reproduction 
in plaster ; it possessed five toes on each foot, and is in every 
respect the most primitive Eocene Mammal yet discovered. It 
indicates an ancestral form allied to Hyracotherium, which is 
generally placed in the Condylabthra (see fig. 36, p. 28 and 
text p. 27). 

Pachynolophus is an allied genus of small animals, whose 
remains are only found in Eocene deposits. Pour species are 
represented in the collection by teeth and jaws from France 
and Switzerland. The dentition is complete, namely : — 

Incisors f, canines -J-, premolars ^, molars |^>^2=44. 

Closely allied to the Lophiodon and preceding genera, but 
later in geological time, is the Tapir (TopiVt^s), differing from 
the Eocene forms, principally, by the resemblance of the last 
three premolars to the true molars. Fossil remains of the tapir 
were first discovered in the Upper Miocene at Eppelsheim, 
Hessen-Darmstadt. 

Only a single genus of the family Tapiridm is found living 
at the present day, the species being confined to central and 
South America and the Malay peninsula ; but the fossil forms 
were distributed over a far wider geographical area. Remains 
of no fewer than five species may be seen in Pier-case, No. 9. 
The most important and interesting are the entire jaws, with 
teeth, of T. priscus, from Eppelsheim,* T. arvernensis, and T, 
elegans from France ; and T. sinensis, the type specimens,t from 
China ; and teeth, of a species not identified, from the Red 
Crag of Suffolk. 



* Tl^ese specimens are described and figured by H. von Meyei in the 
" PalsBontographica," vol. xv., p. 173, pis. 25 and 27. 

t Described and figured by Sir Richard Ow/en in the ^* Quart. Journ.'* Geol. 
8oc., vol. xxvi., pp. 426 to 428, pis. 28, 29, 



Peritiodacfyla — Ejitua, Eipparion, etc. 



39 



Family Equida (Horaes). — In all modem horses tlie digits 
»pe reduced to a single perfect toe on each foot. (Fig,38, C.p. 30.) ; _ 
but this character does not hold good for the allied fossil forms, J*"- W. 
several of which show & tendency to an increased number of T»ijto-o»»«. 
toes ; but the third is nevertheleaa always the lai^est. {See 
the subjoined woodcnt. Fig. 48, giving four examples, of the 
Feritiadactyle foot, after Marsh.) 




inraeralg Indhste tb 

In. the next Pier-ease are arranged the foaail remaina of the Pler-oaaB, 
Horse from the Thamea Valley Brick-eartha ; the raised beach "°- '*'■ 
at Brighton ; Kent'a Cave, Torquay ; they occnr in nearly 
all onr British caves where other animal-remains have been 
found ; in a Pleistocene deposit at Juvillac, and in the cavern 
of Brunlquel, in France ; at Eschscholtz Bay, Arctic America ; 
Minos Qeraea, Brazil ; and from Uruguay, in Sonth America ; 
indeed, its foa ail-remains may be truly said to be world-wide. 
The preaent race of Wild-horaea, which exist in such vast herda ^jjo^atry of 
on the Pampas, are not the descendants of the fossil horse of tho Hone. 
South America, but have sprung from those introduced by the ^"^""' 
Spaniarda 350 yeara ago. Prior to the Spanish invasioD the Table-'oa»o 
natives of America had no knowledge of the horse. Ko. e. 

The three-toed and most immediate ancestor of the horse ^'J^5'"°' 
{Kipparion, Fig. i8, *), occurs fossil in the Pliocene deposite *" ""^ 
of the Siwalik Hills in India ; in China and at Maragha, Persia ; 
in Samos ; Pikermi, in Greece ; in France and Germany ; and 
in the Red Crag of SnfEolk. 

More than thirty distinct equine species have been fonnd 
fossil in North America, ranging from Edhippua (P) in the lowest 
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Eoceae, to Equvg in the Qnatomaiy deposits. The genns 
Frotohipptu of the lower Pliocene equalled the Ass in siae. It 
had three toes on each foot, hut only the middle one, corre- 
sponding to the single toe of the horse, reached the (pxtnnd. 
This genus resembles most nearly the Hipparion of Europe ; 
whilst the FUohippni had lost the small hooflets, and wag in 
other respects the most equine. Only in the TTpper Pliocene 
does the true .Egutw appear and oompletta the genealogy of the 
Horse, which, in Post Tertiary times roamed over the whole of 
North and Sonth America, and soon after became extinct. This 
occurredlongbeforethediscoTeryof the Continent by Europeans. 

SrB-ORDEB 8. — Artiodactyla (Even-toed Ungulates). 
This well-defined aab-order is traceable from early Eocene 



A, Pig. I oU. 



Artiodac- 

tyU, 

Boaodonta. 
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times. It is characterised by having the third and fourth 
digits in both fore and hind feet almost equally developed, - 
and their hoof-bones flattened On their inner or contiguous 
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BDrfacee, so that each Ib not symmetrical in itself, bat when 
placeil together, they are bilaterally symmetrical ; the axis or 
median line of the foot passing down between them, whilst in 
the Feriaaodactyles, the axis or median line passes down the 
centre of the third digit. 



In all the modem Ruminants (with the single exception of 
SyomoBchvs), the metacarpals and metatai'sals ai'e ankylosed 
together so as to form one bone (the "cannon-bone"), whereas, 
in the Non-ruminants, the bones of the feet remain separate, and 
are seldom ankylosed together. The existing Artiodaetyla are 
readily divided into two very distinct groaps : firstly, the !Non- 
raminantfl, which have been named the Bcnodonta,* embi'acing 
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the hippopotamus and the pigs ; and secondly, the Ruminants— 
animals which chew the cud — these are named Selknodonta,* 
and embrace the deer, antelopes, oxen, ifcc. ; bat when Ihe extinct 
Bpecies are consideit^l, th«!se p^xiups are found to be connect-ed 
by many intermediate or transitional forms. 

Family Hippoj-otamids (Hippopotamus).— In these casi?H are 

arranged the various remains of the first genns of this group, 

jjo. g, ' the Hippopotamue, now only found living along the shores, 

rivers and lakes of tropical Africa, but once common in 

England, in the southern parts of Europe, and in India. 

The European Pleistocene species (Hippopotamue major), 
formerly considei'ed distinct, is now admitted to be indistin- 
gnishable from the existing African species (H. ampkibiui), 
and to that species therefore the fossil remains of Hippopotamus, 
found in this country, are now referred. 

The series comprises specimens from Malta, Sicily, the Val 
d' Ajtio, Italy, from Auvergne, France ; from the Karbada Valley 



Fia. 81,— Profllfi of Bkull ana lower Jh« of Hipjypotamui amphiliiii§ (Linn.), 

and from the Siwalik Hills, India. Its remains have also been 
found in the Gower Caves, South Wales ; in Kent's Hole, 
Torquay; in Kirkdale Cave and near Leeds, Yorkshire; fi-om 
tlie Norfolk Forest Bed series ; from Lavenham, Suffolk ; from 
Chelmsford, Essex; in great abundance at Barrington, Cam- 
bridge ; in the Ouse near Bedford ; and many remains have been 
obtained in the valley of the Thames both in and around London. 
lo Pier-case, No. II, are exhibited a very fine and nearly perfect 
lower jaw of Hip'popota'm.'us amphibms, from the Pleistocene 
deposits of Barrington, near Cambridge; and another eqnally 
well, preserved example from the Upper Pliocene of Mt. Perrier, 
Puy de Bdme, France. A skull and mandible of the living 
African Hippopotamus is also placed here for comparison. 
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Here are placed the fossil remaiiiB of two species of dn'si'f l»ble>caae. 
Hippopotami, the smaller of which (H. mi»u(us) is from Pleia- No. fl. 
tncene deposits in the Island of Malta, and was probably a con- 
temporary of the pigmy Elephants. The other (H. Pentlatidi) ptar-caae, 
was obtained from the Grotta di Maccagnone, near Palermo in "o. 11 
Sicily. So abundant were the remnins of these animals in the 
▼arions caverns near Palermo that for many years their bones 
were exported, by shiploads, to England and Marseilles for the 
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mannfflctore of animal charcoal for sugar-refining. Two hundred 

tons were removed from one cave (San Ciro) in six months. 

Dr. Falconer writes that literally tens of thousands of two 

species of Hippopotami have been found fossil in Sicilv. He 

points ont that, at the time these animals lived, Sicily was con- VarmtnOvi- 

nected by land with North Africa, and that Malta and Siuily J^™ oi*ui'« 

must have been continnons. (iSee " Falconer's Palieontological Htppopota- 

Memoirs," 1868, 8vo, vol. ii., pp. 544-553.) mm. 

On the other side of the Table-case are placed limb-bones, 
Tertebrae, and teeth of Hippopotami h-om the Older Pliocene 
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deposits of tHe Siwalik Hilla, India (most of whicli have been 
fignred in Falconer and Cantley'e "Panna AntiquaSivalensiB"), 
together with teeth and varioas remains from the Pleistocene 
deposits at Bamngton, near Cambridge, and from Norfolk, with 
others from Walton, Grays, and Chelmsford, Esse* ; and from 
Greenwich, Kent. 

Family Sdid* (Pigs). — The Pigs comprise many examples 
of the Wild-boar from Walthamstow and Grays, Essex; the 
Rod Crag of Snflolk; from the peat of Limerick, Ireland ; from 
Oreaton near Plymonth. Other more ancient species are 
derived from Tnseany, from Pikermi in Greece, and Eppelshoim 
in Ilessen-Darmstadt. Several species, as 8ug hygudricug, Sus 
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giganteue, &c., are from India ; and the i^emains of the Peccaiy 
(Dicotylea) from the Caves of Brazil. 
Hyothe- Other nearly related genera represented in the collection are 

num. the Bj/oifteriMm from the Sliocene of Elgg (Zurich), Switzerland; 

from St. Gerand-le-Pny, Sauvetat, Caylni, and other localities 
Btpixjliyu*. in France. The ffif»po%M« from the Siwalib Hills, India; and 
the Phacochmrus (or " Wart-hog ") from the Pleistocene deposits 
of South Africa, 
i.iatriodon. The lAstriodon is another allied genns, but possessing true 

molars bearing transverse ridges. Its remains have been found 
in the Middle Miocene at L'lsle-en-Dodon; Simorre, and Sansau 
in France ; and in the Siwaliks of the Punjab, India. 

The noD-ruminauts are connected with the true ruminants 
by a gi'adrtal transition through many early and extinct forms, 
characterized by having incisor teeth in the upper jaw, the 
more 01' lees ci-escentic fonn of the cusps of the ti-ue molars, by 
the ulna and radius forming two perfect and distinct bones, and 
by the third and fourth metapodials not being united by 
ankylosis. (See Fig. 49, p. 40.) 

Whether some of these extinct genera " ruminated " is 
doubtful ; that many did may be assumed as certain from the 
more crescentic structure of the npper molar teeth. 
Blotherlnm. The most Porcine of the group are the genera Elofheriv/m, 

a.e.u ^° ' ^^^ OhtsTc^otamae, each possessing the typical number of teeth, 
viz., forty-four. The Blotherium, was a large animal from the 
lower Miocene of Ronzon, near Puy-en-Velay, Prance. Its 
B have also been found in the Hempstead beds of the Isle 
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of Wight. Charopotamiu was likewise a denizen of this ChEeropota- 
countiy. Sir Kichtud Owen has described* a nearly perfect m"*- 
I'amna of the mandible, now in the collection, from the upper Table-oa»e, 
Kocene at Seafield, Isle of Wight ; also, in the same case, are 
exhibited jaws and teeth fi'om a deposit of similar age at 
D^brnge, near Apt, Vanclnse. 

The genns Anthracotheriam, first discovered in a lower Anthraco- 
Miocene coal-bedt at Cadibona, Piedmont, is represented in the Uierlum. 
collection by remains of several speciea ranging in sine from Pltr-caae, 
an ox to a eheep. A, m/ign'am is from the Lower Miocene sands TatiiB-oa^* 
at Flonheim, Hesse-Dai-mstadt, and the fine series of portions No, 7. 
of jaws and detached teeth are respectively fi-om the Upper 
Eocene, Cavlax, France, and Cadibona in Piedmont. Remains 
of the smallest species, Anthracotherium. Qresslyi, are found in 



true ipo^nr of Nyapotamui' 
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the Upper Eocene beds of Hordwell, Hants, and Bembndge. 
The intermediate forma are from many locali- 
ties and formations, namely, the Upper Eocene 
I of Switzerland and France ; the Lower Mio- 
le of Alsace and of Italy, and the Lower 
ocene of India. The ^yq^famus is a closely Hyopota< 
' I'elated genus. Its remains are found in some ™'••■ 
abundance at Hempstead, in the Isle of 
Wight ; representatives of six species are ex- 
Tm Mo -A lirtt npper tibited, three from the above locality. They 
true raoiu- D( Mrraca- are also fonnd in France and Switzerland. A 
jF."*Sr'c.> fr™""[h» gigantic species occurs in the Siwalik Hills, 
piiocMH of jndifc India, and another in Dakota, America. 
Mer)/copotam,a», an allied form of this group, occurs in the Morycopo- 
Pliocene of the Siwalik Hills, and Oreodon in the Miocene of t*"""- 
the White River, Dakota. OrMdon. 
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Here are arranged the 

earliest known genera of mmi 

all being extinct, some of which were true 

others were very probably nearly related to thei 

The beat known, by description and figurea, of these 
extinct animals is the ATU^loiherium* of Cnvier, the only 
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animal known at the time in which the teeth formed one con- 
nected series, without any breaks or intervening spaces, and all 
of uniform height, a character then thought to be peculiar to. 
man. The genua was first described by Cuvier from numerous 
remains (referred to several distinct species) exhnmed from the 
Qypsnm-beds at Montmartre, Paris. 

Here may be enumerated Xipfwdon, from Montmarti'e, 
Caylui, and Vaucluse in France ; also JHchodon and Dicho- 
bunus, from the Isle of Wight and Hampshire, and from 
Montmartre and Vaucluse, France ; Gasnotherium, a genus of 
small animals about the size of hares and rabbits, whose 
remains are preserved in the greatest abundance and perfection 
in freshwater deposits of Lower Miocene age at Coumon and 
Sauvetat (Puy-de-Dome), and Allier, and also in the Upper 
Eocene at Cayluz, France. It is likewise found at Haslach, 
near Ulm, in Wurtemberg. Seven species, varying but little in 
size, Bie exhibited. Their dental formula was com.plete, namely, 
eleven teeth in each jaw, in all forty-four. In most of the 
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species the aeries is contimions, with no diastema between the 
canines and premolars. The feet had four complete digits. 
Qelocut and Lophiojneryx occnr in the Lower Miocene of several 
localities in France, and Ohierameryx in the Siwalik Hills, India. 
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Tbagulidj; (Chevrotaina).— The extinct fossil genera, Pro- 
dremothenum and Backitherium., from the Upper Eocejie of 
C^ijlus, and SyoTrwerJiKs {= DoTcathe'riwrn) from Eppetsheim in 
Hessen-Darmstadt, Sansan in France, and the Siwalik Hills in 
India, are probably early ancestors of the TraguUike, or " Chev- 
i-otaina," the smallest of existing nimiQants, not exceeding the 
hare in size ; the fossil forms were, however, considerably larger. 
The teeth of a species of Chevtotain {Tragvlua sivalentis) occui- in 
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the Siwaliks of the Bramapdtra Valley, India. The nearly entire 
skull with the mandible of Dorcaiheriam (exhibited in Table- 
case No. 8), is the type-specimen, first described and figured by 
Pr.Kanp.* All the teeth are preserved, the canines are loni; and 
trenchant, and there are four premoiafs in the lower jaw, but in 
the recent Chevrotains (Tragulus) there are only three. 

TrLOPODit (Cameiidte) . . — The camels and llamas form a 
aomewhat aberrant group of Buminants, as i-egards their general 
form and in their dentition. In the typical ruminants there 
are no incisor teeth in the upper jaw, but the camel has two, 
in addition to twelve molars. The extremities only of the two 
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toes wHcli form the foot are free, and are each terminated by 
a short somewhat curved nail (see Fig. 49, C. p. 40). 

The fossil remains of the camel are so closely related to the Uamas. 
living species that they cannot readily be distinguished from 
them. They are found in the Siwalik Hills, India. Ancestral 
forms of Auchenia, the living South American llamas and 
alpacas (Palauchenia, Owen) have also been met with in a fossil Palauche- 
state in Mexico, Brazil, and Buenos Ayres. ^** 

True Ruminants. 

Under this sub-division is placed the second group of True 
hoofed Artiodactyle quadrupeds, the true Ruminants, animals Bnminants. 
that chew the cud, as the camel, ox, and deer- tribes. 

They are characterised by the outer toes being rudimentary 
or absent : they have no teeth in the front part of the upper 
jaw ; they possess a complex stomach with four compartments ; 
the males usually possess either " horns " or " antlers." 

The group embraces many extinct genera and also extinct 
species belonging to existing genera. 

The Cervidji (Deer-tribe). 

The Gervidce or Deer-tribe are characterised by possessing Oervidee, 

antlers which differ remarkably from the horns of Oxen or Doo'-tritoe. 

Antelopes. 'Antlers' are outgrowths of true bone, covered 3?®'r«***» 
during their growth with vascular sensitive integument coated 





Fig. 60.— AntleTS of arvicUe (Deer-tribe). A., Antler of CerruluH (?) dicranoceros (Kaup), 
Pliocene. B, Anflerof Cervu» pa/rdimnsis (Croizet & Jobert), Pliocene. C, Antler of 
the Red Deer C. elaphus (Linn.), in the second year. D, Antler of Red Deer in its full- 
CTown condition. E, Antler and bony pedicle of the frontal bone of the Mant]ak, 
Cervuliu mwntjak (Zimm.). F, Antler of the Fallow Deer Cerwu dama (Una). 
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with short hair. In thia state they remain permanently in the 
Giraffe, bnt'in the true Cervidce, or Deer, when the giAwth of 
the antler ia complete, the supply of blood to it ceases, the skin 
dies and peels off, leaving the bone bare and insensible, and after 



Fib. 61.— The OigKOtie Iri<h DteTCmmifHrgBCtrfiijiilpaTiltitt (Blnrnmbich), 

a time, by a process of absorption near the base, it becomes 
detached from the skull and is " shed." A more or less elongated 
portion or 'pedicle' always remains on the skull, from the 
summit of ■which a new antler is developed. This process is 
repeated with great regularity at the same period of each 
year.* 

• The antlera of the deer tribe are ebed and renewed unnually, increBsing 
in Biie with age, a new " enag " or tjne marking each jear, being added to 
the aeJT antler, 'i'he honu of the oien are never teaeved, bub hit as long 
as the animal liTca. , 
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In yonng animals tte antlers are simple (see Pig. 60 C) and 
in those species which attain a great compteKitj this ia acquired 
gradually in successive annual growths. Each antler consists 
of a main stem or fceom, and usually of one or more branches or 
tyneg, of which the one immediately above the burr ia termed 
the trow-tyne. 

As in many analogous instances, the development of the 
antlers of the individual is paralleled by their development in 
the family ; since we find that many of the earlier members 
were totally unprovided with these appendages, and that their 
extreme complexity in the more specialised forms was not 
acquired until a late period in geological time. 



cw tu-attmU (Lydetker), PlioooM, Pat/raiaerux •itaimiii iLyJakkert, 

lodU. rU«;«De, India. 

The Deer-tribe (GervidiE) are well represented both ty pier-caae 
entii-e skeletons, in the centre of the Gallery, and also by a fine No, 18, and 
series of detached heads and antlera of various species in and i>|^ 9"'*'' 
upon the pier-cases, and affixed to the columns on either side of and'lO. 
the central avenue. 

In addition to the fallow deer,* the roebuck, and the red deer, GiKantlo 
which still linger on {preserved in our parks and foi«Bts), we once ^■^•l' ^*«r. 
possessed that king of the deer-tribe, the Cervug (Megactrog) ™*^^L. 
giganteut, commonly known aa the "Gigantic Irish deer," its ' * 

i^emains having been met with in considerable numbers in Ire- 
land, of ten in a very remarkable and perfectstate of preservation, 
in the shell-marl beneath the peat-bogs in various parts of the 
country, paiiicularly in Ballybett^h Bog, near Dublin, and in 
counties Mayo and Limerick. The gigantic Irish deer was by 
no meaus confined to Ireland ; its remains are found in many 

* Cereui dama i< cODtidered to liave been introduced into this couatr; ; but 
an ritinct vorielj, named bj Bojd-Dawkint Cerviu Sroteaii, from tho 
Fleietooene oiEmei, may hare been its aDcestiOr. 
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Ohiffantlo parts of Great Britain, particxilarly in cave deposits, and also 
«2S^**'* on the Continent. Two entire skeletons of the male, with 
K. L. 3C. and aiitlers spreading a little over 9 feet across,* and one skeleton 
Pier-oase, of the hornless female, stand in the centre of the Gallery (see 
Ko. 16. Pig Qiy rpjjQ j^j^Q qI^ (Alces machlis) and the reindeer (Ban- 

The BIk. gifer tarandus) were also denizens of onr island in Pleistocene 
times (see Antlers on Piers). 




Pler-oase, 
No. 15. 

The Bein- 
deer. 

Table-case, 
No. 10. 



Fio. 64. 

Antlers of flie fifth and sixth yean of OerrtM tetraeero* (Bofd-Dawkine), from the 
Upper Pliocene of PeyroUes, France («ee Pier^^nse No. 16). 

Thousands of fragments of the shed antlers of the rein- 
deer have been obtained from the Gower Peninsula, South 
Wales; in the Yale of Clwyd, in North Wales; in Kent's 
Hole, Torquay ; and from many other caves and fissures in lime- 
stone rocks in England. Numerous i^mains of reindeer have 
been obtained from the Thames valley brick-earth and gravels 
in and around London, as at Ilford and at Earl's Court, etc. The 

* Heads and autlers of seyeral other individuals are placed upon the 
adjacent wall-cases. The crowns of some of these are of even greater breadth. 



ArtiodacUjla — Antlert of Deer. 53 




Fts. SS.— Antten at Omu tj/liw 



Dj (Bord-DRwUiu}, Irom tbe Upper FUaosns 



I J 



Fra. M.— AntluT dI tha Bed-dcaT, Conu eJojiAui <LinB.}, on* of a pair, from a 



St 



case Ho. 16. 
verttcomU. 
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broken eknlls, witli the baaes ot antlera attached, may also be 
leen from the cave of Brmiiqiiel, m France, and a fine entire 
antler embedded in stalagmite from Brixham Cave near Torquay. 
Several extinct forms of Deer, some equalling the ^^antio 
Irish deer in size (Cervus veriicornis, &c.), occur in the Forest 
Bed along the Eastern coast ; C. gutlonentis is fonnd in the Red 
Crag of Suffolk. An interesting series of antlers, teeth, and 



BUwy Uoor, EuC DerehuQ. Nortolk. (Ovsna " FalnoDUlag?," p. 374.) 

Cerru* bones, from deposits of Miocene and Pliocene age in Dai-mstadt, 

UtrMarM. France, and Italy, and also from India, is arranged in the 
Pier and Table-cases. 



GiRAFFiD* (Giraffe, Ac). 

Pler-oaae, In this gronp are placed a rr^markable aeries of animals, all 

Wo. 14. of which (with the excepiiou of the Giraffe) are extinct. The 

The QiraffB most prominent form placed in this case is the Sivatherium, a 
sf ** th hnge beast described by Falixiuer and Cantley from the older 

riam. Fiocene depoaits of the Siwalik Hills, India. It had two pairs 

of horns on its head, two short and simple in front, and two 
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larger palmated ones behind them. From the persistent 
ch&racter of these bony horn-cores, we may certainly regard 
thia animal as a gigantic four-horned ruminant, having a 
resemblance in some structural characters to the giraffe, in 
others to the antelope, 

A cast of the original cranium of Sivatherium, with the Head of 
horn-cores restored from actual parts, in the collection and Slvatherinm 
elsewhere, has been placed on a stand in the centre of the stand I. 
gallery adjacent to the case containing the skull and other 
portions of the skeleton. 



Fio. 6S.— Sknll of SivUkervm ffigant-sm (Fait A C»ull.>. from Hit Loner PlkKent deporili, 
SinslikUUlBilndialttae honu reautrrilj. 

A. hornless sknll of a nearly allied animal, fi-om the same Helladothe- 
formation and locality, is placed with Sivatherium, and was ri^ni. *«■ 
considered by Dr.' Falconer and other palteontologists to be 
the skull of the hornless female ; but it is now referred, by 
m.ore recent writers, to a distinct genus (Melladotherium,) , whose 
remains were first discovered at Pikermi, near Athens, Greece. 

The Hydaspitherivm, from the Siwaliks of India ; and the Pler-ca«e, 
Bramatkerium from Perim Island, Gulf of Cambay, are allied "">■ ^*' 
genera of large size. Remains of an extinct species of giraffe, 
(Qiraffa sivalensis), also from the Siwaliks of India, are placed 
in the same case. 

The most striking new type is a large rnminant, discovered 
by Dr. Forsyth Major in the lower Pliocene beds of the Island 
of Samos, off Asia-Minor, named by him Sarniotherium, Boissieri, 
and said to connect Belladotlterium and the giraffe with some of 
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the ancient aberrant antelopes of Pikermi. Remains of this and 
other forms of antelopes are exhibited in cases in the centre of 
the S.E. Gallery near case 14. 



or Ox.flbe. 



BoYiDj; (Oxen, etc.) 

Horna of In this division are placed all those animals mth cnrred 

*''1t^°^J^* ''^ straight "horns," having a central bony process — or 
■w. B. i)oni.cQre — arising' from the frontal honea of the aknil, en- 
sheathed in a case of tme horn*, which continnea to grow 
slowly from the base, and wears away at the apex, but is very 
rarely, if ever, shed entire. These are all inclnded under the 
term Bovids, embracing all the homed- Ruminants, such as the 
Oxen, Sheep, Antelopes, &c. 

Here are exhibited nnmerons heads and horn-cores of fossil 
' antelopes and oxen from the Siwalik Hills of India ; and a 
smaller series of remains of the bison from Siberia, Arctic 
America, and from Tsidous British localities. 

Antilopinj:. — The Antelopes resemble other Bovidce in their 
dentition ; canine teeth are absent ; the rudimentary lateral 
digits are not always present, but the metapodial bonca which 
support these digits are absent in all living forma. The varia- 
tions observed in the different genera are considerable; several 
sub-divisions have been formed, viz. : — 

' Henoe they are frequently spoken of as " the holloT-homed Rumi- 
nants" or the CaBteomia, from eopunt, hollow, and eornu, a horn. The 
homy «he«th when remoTed formed the " hollow hom." 
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(1.) The Palonotragine forms had laterally compressed horns Pier^case, 
and " brachyodont "* dentition. FrotragoceroSj the oldest known ^o. 16. 
genus from the Middle Miocene of France ; Paloeotragus and 
Tragoceros from the Lower Pliocene of Greece, Samos, and 
Persia, belong to this division. 

(2.) The ^^eZop^tn^ antelopes have recurved and lyre-shaped 
horns, but no supraorbital pit in the skull. Alcelaphus is fossil 
in the Lower Pliocene of India and in Algeria. 

(3.) The Gephalopine forms are of small size, living in Africa 
and India ; fossil species perhaps occur in the latter country. 

(4.) The Gervicaprine type are large African antelopes, with 
hornless females ; one genus, Cohus, occurs fossil in India. 

(5.) The AntUopine section resembles the last ; the pits in 
the skull above the eyes are large, and the teeth are '*hypsodont,"t 
like those of the sheep, with round spirally twisted horns. A, 
cervtcapra occurs both living and fossil in India. The Siberian 
Saiga tartarica was once common to the whole of Europe, and 
its bones have been found in many cave-deposits. 

The African and Asiatic Gazelles, with lyrate, laterally- 
compressed horns, are represented by Oazella deperdita in the 
Pliocene of Greece, Samos, and Persia; by Q, anglica in the 
Xorfolk Forest-bed, and by 0. porrecticomia in the Siwalik 
formation of India. 

(6.) The African Eippotra^ine type occurs fossil both in 
Europe and Asia. Hippotragus sivalensis is fossil in India ; 
PaloBoryx in the Pliocene of France, Greece, Samos, Asia Minor, 
and Persia; the horns are long, straight and backwardly 
curved, they have no supraorbital pit in the skull and the teeth, 
are like those of oxen. 

(7.) The Tragelaphine antelopes include the Nilghai 
(Boselaphus) of India, and the Kudu {Strepsiceroa) Tragelaphua 
and Oreas in Africa; fossil forms of Boselaphus occur in the 
Karbada valley, India. PaZoeorea^ and Protra^elaphus (related 
to the living African species) are found in the Loyyer Pliocene 
of France, Greece, Persia, and Algeria. 

(8.) The Bupicaprine type includes only the Alpine Chamois, 
whose remains also occur in many cave-deposits. 

Caprine, goats and sheep, form a distinct section of the 
BovidoB, marked by laterally compressed and angulated horn- 
cores, " hypsodont " teeth, and the absence of lachrymal vacuity 
in the skull beneath the eye. The horns are either curved back 
as in the Ibex, spirally twisted as in the *' Markhoor," or with a 
peculiar outward curvature and twist, as in the Sheep. The 
Goat (Capra hircus) is not uncommon in the Fens and other 
superficial deposits and in caves in England. In the Pliocene 

• ** Brachyodont," teeth with low crowns, 
t " Hypsodont," teeth with high crownB* 
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of India Beveral species of Goat have been met with, including 
B-acapra, an extinct hornless form ■with teeth resembling those  
of Oxen. The remains of the Pyrenean Ibex (C- pyreniaca) are 
abundant in the cares of Oibralcar. A Urge extinct species 
Ovi» Savini, allied to the living Argali, occurs in the Norfolk 
Forest Bed. 

The " Mnak-sheep " (Oviboe moechatug), of the Arctic regions 
forms a connecting link between the Caprinm and Bovinw. 
It is an animal of singular interest ia the palaeontologist, 
as it was a denizen of this country in prehistoric times, and 
has left its remains in the gravel of the Wiltshire Avon, in 
that of the Thames near Maidenhead, in the brick-earth of 
Crayford, Grays, and Erith, and at Green Street Green in Kent ; 
it has also been dredged up oS the Dogger Bank in the North 
Sea, and found in the Caves of Dordogne in France. 



Fia, 70.— Tha Mnik-ihen, OiiOmi moKJUltu (Zimm.)- 
SHU found UTlnn In Kortd aiinDFU-l.uHl, LAt. ez° £!'. 

Once its range extended over all the northern lands, as 

testified by its remains, which are found abundantly in Siberia. 

It is now only rarely met with living on the treeless barrens of 

Arctic America and in North Grinnell Land. 

Two closely allied extinct species (0. homhifnm,', Harlan, 

and 0. caviffona, Leidy), have been discovered in the Pleistocene 

of Kentucky and Arkansas. 
Pi«r-oB*e, BoviNS. — In this ease are also placed the remains of the 

Ho. 18. European Bison, {Bison bonasve, var. priscus,) obtained from the 

BUon. Pleistocene "brick-earth" of Ilford and Walton, Essex; from 

Erith, Kent; Peckham, Surrey; Wiltshire and Lincolnshire. 

Other specimens exhibited from Canada, Eschscholtz Bay, 

KotzobuB Sonnd, Alaska, are also referred to the European 
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BiBon, thus showing a far -wider geographical range for this Pier-ooae, 
Bpecies in Pleistocene times than at the present day. "O' l^- 

The American Bison is represented by a recent skall and BUon. 
mandible, and by the oalvariam and horn -cores of a fossil species 
(£uon latifrong, Harlan), from Texas. Both the American and 
Snropean species of bison are now nearly exterminated l^man. 

Tfais case contains a long serim of sknlls of early forms of Pler-case, 
Indian Oxen from the older Pliocene deposits of the Siwalik ^°' ^'" 
Hills. They have been chiefly referred to the genna Buhalus, two b^^^J^ 
Bpecies being represented, namely, B. bocipitalu and B. acuticomii. 

They are related to the Anoa, a sm^l species of wild buffalo 
now living in the Celebes. Two other species, referred to the 
genns Leploboe, are also 'represented in this case. 



Phi. 71.— Skult ot Boi la 



In this case are displayed a very fine series of perfect Pl*r-oaaa, 
crania, with the horn-cores and Tarious portions of the skeletjin N** ^^• 
and limb-bones of the gigantic extinct British Ok, Bos primi- Bo» prlml- 
genitu, from the brick-earth of Ilford, from Walton and ^^ 
Clacton, Essex; and from peat-deposits and Turbaries in Eirk- 
cndbrightsbire, Scotland, 4c. 

These fine animals were probably the oxen referred to by 
Ccesar nnder the name of Urus ; bat thongh they snrpassed in 
size antl in the greater expanse and strength of horns any of 
onr modem breeds of cattle, they were probably the ancestors of 
the larger existing European varieties fonnd in Spain, Italy, and 
Hnngary. The wild cattle at Chillingbam. Park, Northumber- 
land, may perhaps be the last surviving descendants of Bot 
primigeniua, but greatly reduced in size. 

In this case are placed u series of sknlls with horn-cores, Piei-osM, 
■lower jaws, and other remains of Bos longifrom believed to be ^'*' ^'* 
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PUr-okaa, the immediate ancestor of aar existing small Welsh, and Scottish 
Ko. 10. cattle. They are commonly found in peat-bogs, Turbaries, and 

Bom anperficial deposits of comparatively recent date, and in pre- 

longlfroniu hiatoric tnmnli, kitchen-middens, Ac. 

Here are also exhibited skulls of Bubalvg, an extinct Indian 

buffalo from the Pleistocene deposits of the Narbada Valley. 

One of these skulls is remarkably perfect and has the horn-cores 
Bnbaliu nearly entire and measuring more than six feet in expanse ; 

palaJadlco^ ^-^^^ f^^ portion of the skull is also quite complete. This 

specimen of Buhalut huffelut. Tar. palaindicug (Falconer), is 

figured and described in Falconer's " Paleeouto logical Memoirs," 

1868, Vol. I., p. 280, Ac, PI, XXII., Fig. 1. 



Order VnX.— 8IRENIA. (Dugonq, Manatee, Ac ) 

The SiBENiA form a remarkable group of aquatic vegetable- 
feeding mammals, and are really very diatinot from the Cetacea, 

althoughtheyhave been sometimes Bironeouslyclaaaed with them. 



llaiiat«a, 
ttBbyUiM. 



The head is of moderate size — not enormously large com- 
pared with the body, as in the Cetacea — and although in the 
living animal the neck is not Teij apparent, the cervical 
TcrtebrBB are all distinct, and the head can be turned freely from 
side to side, which the Cetacea caimot do. 

The eyes are small ; there are no external ears visible ; the 
fore limb is paddle-shaped, the digits being enveloped in a fin^ 
like cutaneous covering. The Sirenia have no doi«al fin ; the 
tail is flattened, and expanded horizontally. 

The hind limbs are wanting, save in Salitherivm., in which 
genus, however, they are quite rudimentary; as is also the 
pelvis. The bones, more especially the ribs, are extremely 
compact in structure, like ivory, and of intense hardness, and 
very massive. 

The teeth vary considerably in the several genera. In the 
Manatee there are as many as 44 molars. In Halitkeriwm there 
are a pair ot tnsk-like, upper iiLcisors (smaller than in Ealicorvy, 
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and either fiveor BIZ cheek-teeth in each jawiOr 24 molar teeth and Pier-oasn, 
two tusks. The Halicore or " Dneong " has only twelve molar '*°* *^' 
t«eth and two tnsk-like incisors m the npper jaw. The adnlt 
Shytina had no teeth, the palate and anterior portion of the 
lower jaw being provided with homy plates of hardened epithe- 
lium, which served in lien of teeth for masticating the seaweed 
which formed its food. The manatee inhabits the west coast 
and the rivers of tropical Africa, and the east coast and rivers of 
tropical America, the West Indies and Florida. The dngong 
(nalicore) extends along the Bed Sea coasts, the nharea of 
India, and the adjacent Islands, and as far as the north and 
eastern coasts of Australia. 



Tie. 13.— Ekcktoo of the Uvtog " Haiutse " (Hanatitt ameritaiau), from tbt 

The most remarkable Sirenian is the Bhytina gigas (Rhytina 
Stelteri), or " Steller's Sea-cow," once common along the shores 
of Behring's and Copper Islands, near Kamtschatka, and 
seen alive by the naturalist Steller in I74I. This is by far 
the largest of the Sirenia, and when fnll grown, it is said to 
have attained a length of 25 feet, and a weight of from three 
to four tons. 

The Sirenia pass their whole life in the water, being denizens 
of the shallow bays, estuaries, lagoons, and large nvers; but 
they never ventore far away from the shore. Their food con- 
sists entirely of aquatic plants, upon which they browse beneath 
the surface, as the terrestrial herbivorous mammals feed upon 
the green pastures on land.* 

When Steller came to Behring's Island in 1 741, the Sea- Skeleton of 
cows pastured in the shallows along the shore, and collected in B^yOna. 
herds like cattle. As they fed, they raised their heads every gtami N. 
four or five minutes from below water in order to breathe 
before again descending to browse on the thick beds of sea- 
weed which surround the coast. 

* The large BeHweeds called Laminariis gmw in water at or just below 
low-wat«r ; the; are nutritioua and are eaten bj animalo. They abound in 
the Nortb Pacifio Ocean. Riiprecht, in bis account o£ tbe Algie of the North 
Pacific, records eight species of these large weeds growing in the Sett of 
Ochotak, on the abores of £amtechatbi, and the north of North America. 
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They were obserred by him to be gre- 
ffariona in their habita, slow and inactive 
in their moTemeiits, and very mild and in- 
offensive in their disposition. Their colonr 
was dark-brown, sometimea varied with 
J spots. The skin was naked, but covered 
I with a very thick, hard, rugged, bark-like 
t epidermis. 

^ Like most of the Herbivora, they spent 

I the chief part of their time in browsing. 
j-„ They were not easily distnrbed whilst so 
I,c3 occupied, even by the presence of man. 

3 a They entertained great attachment for 
^^ ea^h other ; and when one was harpooned, 
gV the others made incredible attempts to 
1^ rescue it. They were so heavy and large 
Jl that they required 4(J men with ropea to 
^ , drag the body of one to land. 

B« The almost perfect skeleton set np in 

S f the centre of the Gallery measures 19^ 
^1 feet in length, but a skull and some casts 
a* of detached bones in the Pier-case adjoiu- 
I2 inggive evidenceof a much larger animal. 
5.-:. Althongh only seen for the first time by 
Sj eirilized people in 1741, and described in 
il 1751 by Steller, it was so easily killed, 
I* and its flesh was found so excellent for 
J^ food, that in 40 years it had disappeared, 
5- and since 1782 has not been Been alive. 

Its bones are obtained from, peat 
josita on Eehring's Island, whence 
"=■ the specimen exhibited was procured. 
Sq Although the living Sirenia are only 
^1 found inhabiting the warmer sub-tropical 
5'g regions of the globe, foasil remains testify 
&-S their former abundance in Europe in the 
•E E Tertiary period. Aa many aa fourteen 
!=■ genera and thirty species are recorded, 

4 namely, one species from the Pleistocene, 

5 eight from the Pliocene, fifieen from the 
J; Miocene, and four from the Eocene, rang- 
ri ing from, the West Indies and Caiulina to 
* England, Belgium, France, Germany, 

Italy, Malta, and Egypt, and from Ben- 
ring'a Island to Australia. 

The best preserved fossil form described 
is the Balitherium Schinsii, from the 
Miocene of Hesse-D arms tad t, of which a 
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cast of the entire steleton and a large Reries of sepai'ate bonea sirenU. 
are exhibited. The cast of a nearly perfect skull of Balitherlum Her-caaa, 
{FeUinoiherium) Foreetii (Capellini). from Bologna, is also in the Ho. 21, 
Pier-case, together with the sknil and lower jaw of ProrasiomuB 
sirenoides (Owen), from the Tertiary of Jamaica ; a cast of the 
skull oLMalitherium CaraAamt (Flower), fium the Suffolk Crag; 
and the natwal cast of the brain of Eoiheirium, tegyptiacum 
(Owen), from iM^okattam Quarries, near Cairo, toge.ther with 
recent skulls of the African Manal ee and the Australian Dugong 
placed for comparison with the fossil forms. 



Order IX.— CETACEA (Whales). 

In this order of the Mammalia the body is still more fish- Table cas 
like than in the Sirenia. There is no trace of a neck, the ^^U-''^1 
contour of the head passing gradually into that of the body. itos. 82 
They have a horizontally flattened caudal fin and very generally *■">* 38. 
a, median dorsal fin also. 

The anterior limbs alone are present externally, and these 
are not divided into arm, fore-arm, and hand, but they form 
a broad flattened paddle without any trace of nails. The 
cervical vertebrse in many species of Cetacea ore more or less 
fused together into a solid mass. Hone of the vertebrte are 
united tt^ther to form a sacrum. The pelvis is quite 
rndiraentary, as are the hind-limba nhen present. 



Fia. 75.— A, molarloolli; V.caaiaiyenehn(ni\ia:a}otZsaglodonctloidrt{Owea), 

Teeth are generally present, but they are exceedingly 
variable in number. 

In one group, the Mytacoceti, teeth are quite absent, save in 
the fcetal state, the palale being provided with numerous 
trans versely-p laced homy laminte, termed "baleen,"* 

• Tho "whale-bone" of eommeroe. 
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Cetacea — Arckwoceti, etc. 



The whales are divided into the Mystacoceti (or Whalebone 
■whales), the' AECHiOCKTi, and the Omntocbti (or Toothed 
whales); this last division inclndes the Sperm-whales — the 
ZiphiiTKe, Syperoodon, Ziphius, Mesophdon, and the Ddphinidm. 




a, Drdmc, Fnum (after 0auili7>- 




Fis. 7S.— Tbree lownr mDlui ol Sgualtdan, from the Hlocms of EoropB. 

WoU-oBM, The Arckteoceti embra^ie the genus Zeuglodwi, hitherto 

No. 2a. found chiefly in the Eocene formation of Alabama, Louisiana, 



ZatislMloii. &c. It has b; 



I, two canines, and 10 molars and pre- 



n of Ourmiiphiia ntmiitvfKi (CoTier), Pthieaiie, 
lomBT; 11, mwatiiinold ; Z}, mujllft; tt. pic 



(1189) 



Cbao Cbt&cu. 
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Edentata — Sloth, Armadillo, etc. 



in all. The molar teeti have 
, with serrated edges and two 



molars on each side, i 
laterally compressed ci 
distinct roots. 

Coloured reprodnctions of sknlls of two other extinct 
Cetaceans — Sqttalod^m, from the Miocene of Bavaria, and 
Rhizcprion, from the jiliocene of Central France, are also exhi- 
bited here. 

In the Table-case is placed a series of the rostral bones 
of Zvphiinas and the ear bones ( Cetotoliihet) of tme whales from 
the SnfEolk Crag (»ce Figs. 79 and 80, p. 65). 

In the Wall-case, in addition to a cast of the slcnlland other 
bones of Zeuglodon, are exhibited a series of vertebrw and 
other remains of whales from the Bed Crag of SnfEolk, and 



Fia. 81.— The lall pfriotlo bone of MetoplodoAlangirotlrit (CuTler), from the 
Bed Cng ol SuOttlk. 

casts of figured specimens from the Antwerp Crag. In the 
opposite case are placed the remains of Cetacea obtained fi'oid 
superficial and modem deposits in rarions parts of England. 



., &c.) 



THE PATILION (No. 2 on Plan). 

Order X.— EDENTATA. (Sloth, Akmadii 

In this gallery are arranged the recbainsof the various extinct 
genera of Edentata from America belonging to thu Sloths and 
Armadillos, and remarkable for their gigantic size when compared, 
with their small living representatives. All the animals of this 
order are vegetarians in diet, except the Ant-eaters and the 
Armwiillos, the former of which subsist on the White Ant. and 
the latter on the gmbs of insects, roots, etc. The name of the 
order is misleading, as these animals are not entirely toothless, 
with the exception of the iiyrmecophagn (Ant-eaters), the front 
teetb only being wanting in the mnjority ; the cheek-teeth have 
permanent pulps always groiru>g np as they are worn away at 
the crown. 



Edentata — Megatherittm, etc. 07 

The Megatlieriid», represented by Megatherittm, Mylo'Jon, '' 
Seelidotherivm, Megaionyx, and Ctelodon, preeent characters intei*- 
mediate between the existing Bradypodid^, or Sloths, and the 
MyrmecophagidfB, or Ant-eatera, combining the skull and den- 
tition of the former, with the structure of the limbs and Tertebral 
column of the 1att«r. Almost all the ancient forma were of 
gigantic size, Megatherittm being lai^er than any Rhinoceros. 
The teeth in Megatherium are prismatic in form (quadrat* in 
transverse section), and composed of hard dentine, softer vaso- 
dentine, and cementnm, bo arranged that, as the t>ooth wears, 
the anrface always presents a pair of transverse ridges, thus 
producing a dental apparatus well suited, like the molar teeth 
of Dinotherium, Tapi/rus, et«., for triturating vegetable food. 
, Megaiherium, has five such teeth on each side in the upper, and 
four on each aide in the lower jaw, as in the modern Sloth : 
Cmlodon has one tooth less on each side, both in the upper and 



■tuped Holar uglh ; tnm Pteiitoune depo^u, Bucnof Ayrea. 

None of these huge extinct forms were arboreal in habit, but 
they were probably all phytophagous in diet, subsisting upon 
the leaves and young branches of trees. 

Although the jaws were destitute of teeth iu front, there are 
indications that the snout and lips were elongated, and more or 
less extensile, whilst the fore-part of the lower jaw is much pro- Oreat 
longed and grooved (see woodcut. Fig. 82), to give support to a S'vh'"*' 
long cylindrical, powerful, muscnlar tongue, aided by which the 
great sloth, like the giraffe, could strip ofE the small branches 
of the trees which, by its colossal strength, it had broken or 
bent down and brought within its reach. 

In the Elephants, which subsist on diet similar to that of Tsetli of 
the Megatherium — the grinding of the food is effected by i*«K»*lia- 
molar teeth, which are replaced by succeaaional ones as the old 
are worn away. In the Giant Ground-Sloth only one set of 
teeth waa provided, but these by constant upward growth, and 
continual addition of new matter beneath, lasted as long as the 
animal lived and never needed renewal, 
F 2 



StMidO. 

QTMt 
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Vasa- On the stand, in the centre of tbe PaTilion, is placed the 

*^^y^- c»Bt <A the entire skeleton of the great extinct " Ground-Sloth " 
(Megatherium ctmertconuni), the separate original bones of the 
skeleton, and thesknllioccnpying-the Wall-case. (Forfignreof 
Megath^^fn see Frontispiece.) 

This colossal animal measures 18 feet in length, its booes 
being' more massive than those of the elephant. The thigh- 
bone is nearly thrice the thickness of the same bone in the largest 
of existing elephants, the circumference being eqnal to the 
entire length. The strength of the Megatheritim is indicated by 
the form of the bonee, with their suriaces, ridges, and crests 
everywhere i-oughened for the attachment of powerful mascles 
and tendons. The bony framework of the fore-part of the body 
is comparatively slender, bat the hinder quarters display in 
every part enormons strength and weij^t combined, indicating 
that the animal habitaally rested on its haunches and powerful 
tail. Whilst in that position it could freely use its strong 



no. 8).— Skull ol tbe TiM^lalb, KmifypKi fruiariiCnccDlX S. Anuria (reduced). 

flexible forearms and the large claws, with which its hands 
were provided, to break down or bend the trees upon the 
leaves and succulent bi'anchee of which it fed, like its pigmy 
modem representative, the existing tree-sloth, which spends its 
entire life climbing back-downwards among the branches of the 
trees suspended by its powerful arms and long recurved claws. 

A nearly perfect original skeleton of Mylodon, graciUt, Owen, 
has been set np in this gallery beside the restored skeleton of 
Megatherium, so that we see in juxtaposition examples of two of 
the largest genera of these great extinct ground-sloths, once the 
denizens of the vast tropical forests of America, and represented 
to-day by the tree-sloth {Bradypus),BJi animal not larger than » 
doginsize; the skeleton of one of which is placed in the adjoining 
Wall-case for comparison with the Megatherium. 

Remains of other allied animals, namely, Scelidoikerium. (see 
h'ig. 84), and Megalonyx, may be seen in the Wall-case 
adjoining. 
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Edentata — Armadillog. 



WaU-cKte, 
Ho. 26. 
Tabl«-cKae, 
Ko. 18a. 
QlEU«-o«ae 



In addition to the series of gigantic Gronnd-Slottis, we 
may notice the several genera of extinct gigantic Armadillos, 
also from the Pleistocene deposits of South America. 

These large extinct genera differed from the living species 
of Armadillos in having' their cocit of mail composed of a single 
piece, not divided up into a series of bands or segments, by 
means of which the living forms are enabled, when attacked, 
to contract the body into the form of a ball. In most of the 
extinct species the carapace is composed of polygoual or qtiad- 
rangnlar bony souths, closely united by their sutures into a 
solid buckler, and the caudal portion is enclosed in a complete 
bony tail-sheath. The top of the head is also protected by 
te^setated dermal plates of bone. 



El 0lK>i«ic AnoBdl 



1. Olypiodon davijift rt 



JL (much reduced). 



(ThcoBuOal ibntli npmenud In ihli fipir* probsblr belonci to Hoplophent.) 

The cheek-teeth are siiteen in nnmber, fonr above and fonr 
below on each side, incisors not being developed ; they have two 
deep grooves on either side dividing them into three nearly 
distinct lobes. The facial portion of the skull is extremely short, 
and the zygoma has a long descending maziilary process just 
beneath the eye. 

Tbe vertebral column beneath the carapace is almost entirely 
anchylosed into a long tube, and is confluent with the under 
surface of tbe derma) armour, to which the ribs are also nnited. 
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There is a complete joint at the base of the neck^ the seven aiyptodon. 
vertebrae of which remain free and moveable ; and in the tail all 
the vertebrsB are anchylosed together except the four immediately 
bebiud the sacrum. 

Several genera and numerous species have been determined, 
the latter being distingaished principally by the variations in. 
the ornamentation and form of the tessera) of the carapace and 
the tail- sheath. 

The typical genus is Glyptodon (sculptured- tooth), so named 
by Sir Richard Owen in reference to the sculptured aspect of the 
grinding surface of the teeth. 

In Glass-case (Q), near the centre window at the east end of aiass-oase 
the Pavilion, is placed the reproduction of the complete ^' 

skeleton, together with the body-armour of an extinct gigantic . 
Armadillo from South America, named Glyptodon^ the separate 
bones and portions of the armour of which are also exhibited 
in the adjacent wall-case. The casts of the different portions Wall-case, 
of the skeleton and its carapace are not taken from the same ^^* ^®' 
individual, nor probably even from the same species of Glyp- 
todon, but are placed together in order to convey a better idea 
of the great size and general form of these extinct Armadillos. 




•v. 

Fig. 86.— Lateral view of the skvll of the Uvinfp Armadillo, from South America. 

The restored carapace and skeleton of Glyptodon measures 
from the snout to the end of the armour-plated tail, following 
the curve of the back, 11 feet 6 inches, the tesselated body- 
shield beting 7 feet in length and 9 feet across, following the 
curve at the middle of the back. 

In the same case are placed the actual bony armour-plated 
sheaths of the tails of several iextinct gigrantic Armadillos 
referred to the genera Dcedicurus and PanochthuSy which must 
have belonged to animals of very great size. 

These large extinct species differed from the modem Arma- 
dillos in having no bands, or joints, in their coat of mail, which 
enable the living species, when attacked, to contract the body 
into the form of a ball. The six-banded Armadillo is less 
than a foot in length, but the great Glyptodon was so ponderous 
and bulky that it could not be overturned, and it only needed 
to draw up its legs close to its body, so as to rest its carapace 
on the ground, and bend its armour-plated head down in fi*ont, 
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to be perfectly protected on all sides from the attack of any 
enemy. An example of the skeleton of the small living species 
of Armadillo is placed in the case beside the gigantic extinct 
form for comparison. 

The banded and jointed Armadillo is represented by the 
extinct genns ChlamydotherUim, detached plates of the carapace 
and bones of which have been found in abundance in the caves 
of Minas Gei'aes, Brazil. It is sapposed to be allied to the little 
living " Mole Armadillo," Cklamydopkorus. 

A nearly entire carapace and tail sheath, partly restored, of 
Hoplopkomg, an allied but emaller genus of extinct Armadillos, is 
exhibited in Wall-case 26. 

Several very perfect tail-sheaths, showing different patterns 
of ornamentation, and referable to different genera of giant 
Armadillos, are exhibited in the Wall-case and in Glass-case Q. 



,— PoRlon of lbs TtU-tbaUh ol BaplnAimu from ifaa Plaliloeeiie of 



Judging by the nnmbera of remains of these large extinct 
Edentata which have been collected fftiiB'time to time, we have 
evidence, not only of their great abundance and wide 
geographical distribution in the tropical and subtropical wooded 
regions of America, but also of the vast numbers of these huge 
animals which mnst have perished in floods from their having 
been nnable to climb into trees to eacapb destruction, after the 
manner of their modem representatives, the Tree-sloths and 
Ant-eaters. 

Most of these remains have been obtained from the Pleistocene 
depositfl in the Argentine Hepublic ; bnt similar relics have also 
been procured I'rom Patagonia, Brazil, Uruguay, Chili, and 
Bolivia, all in South America, and from nine different States 
in the United States of North America. 

The Edentata, although so lai^Iy represented in America, 
are not strictly confined to that region, but are represented in 
Sooth Africa by the " Cape Ant-eater " (the "Aard-Vark" of 
the Dutch settlers), the "Pangolins" or Scaly Ant-eaters 
belonging to the genns Manig, which have a very wide range 
over Uie greater part of Africa, and in India from the Himalayas 
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to Ceylon, Sumatra, Java, Sontbem China, Amoy, Hainan, and 
[''ornioea. faltBomanis, an ancestral form related to the existing 
Manis, or "Pangolin," and also the Cape Ant-eater, Orycteropus 
(Fig. 88), have been diacoTered in the Older Pliocene depoaite of 
the Island of SamoB, Asia Minor. 



Fii. 8«.— LMenl Tiev of Ihe ikoll ol the llilng Ckpe AnI-uler, Oryturspiu 
capmii {Qm.) ; BODth AMca (reduced). 

Snch a wide geographical dintribiition naturally implies a 
correspondingly great antiqnity in geological time for this 
singular group, which must have witnessed mout marked 
changes in the configuration of the ancient continents, on parts 
of which its modem descendants now find themselves so widely 
separated geographically. 



SiTB-ciiABs II. — Didelphia. 
Order XI.— MARSUPIALIA. (Kangaeoo, Wombat, Ac.) 

Just an the South Amei-ican Continent had, in past ages, 
its peculiar group of colossal Edentata, represented at the pre- ^°- ^'^• 
sent day by the Ant-eater, the Armadillo and Tree-Sloth, aothe Tablo-oosBB, 
great Island- Continent of Australia had formerly its peculiar Jo^^Jj' 
indigenous fanna of huge Marsupialia, represented by the 
existing Kangaroos, Wombats, and Fhalangers. 

The Marsnpialia or " pouched animals " comprise a curions 
series of mammals, offering at the present day considerable 
variety in form, but all characterized (with the single exception 
of Thylacinue,' the " Tasmanian wolf ") by possessing a pair of 
long, slender, " epipubic " -bonea attached to the anterior edge of 
the pelvis, commonly called " marsupial bones," but bearing no 
special relation to the external pouch or marsupium,f and 
present alike in both aexea. The young in this order are brought 
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Ka»apl> forth in a blind and very imperfect condition; and, in tIioHe> 

»U"- forms in which that organ ie present, are then placed by the 

Wall-mtao, parent within a fold of the integument, which forms the " poach " 

HO. Z7. Qp ToaTsupium, whence the oi-der derives its name. Within this 

Noa^i?"!!^ poQch the mammary glands are sitnated, and to the prominent 

IS, ISa.' ' nipple the jonng one at oope becomes firmly attached and 

remains so for some time after birth. In other cases, as among 

some Opossums, the young are carried on the bact of the mother, 

on nhiuh they are supported by twistiug their tails round that 

of the mother. The posterior angle of tbe lover jaw is generally 

bent inwards (see Fig. 89, showing inflexion). There are 



Fio. 9».— P«terior rlew of Ibe lower J»» ol the Wombal, Fhaieolem)!. 



» t, three hh'^^ Incffion ; 



Q the asnal manner in both jaws, 
es, premolars, and molars, but 
they vary much in the different femilies (see Figa, 9o 
and 93). 

There is no vertical displacement and snccession of the teeth, 
except in the case of a single tooth on either side of each jaw, 
which is always the hindmost of the premolar series, and is pre- 
ceded by a tooth having the character of a trae molar ; this is 
the only one comparable to the milk-teeth of the higher 
mammalia ; all the other teeth, remain anchanged. 
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The Marsnpials are primarily divisible into tno great sections 
th« first being provided with namerous small incisors and well- 
developed canines (known as the Polyprotodont* division), con- 



. .HaiT.) ; ibowins the poljr- 
roiu tjpe of dentition. 



rio. K^rnM til 



tainingthecamivoroDBgroapofMarsapialSiSDchastheOposenms, 
Dasy area. Thy lacines, and Bandicoots; in the second (known as 

 from xoKis, rpSroc, and iSoic, "with mMij front tMtli." 
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Wall-oaae, 
No. 37. 
Table-oaaoa, 
No*. 14, IS, 



the Diprotodont* division), oompriHing the vegetable feeders, as 
the KangarooB, Phalangers, and Wombats, the central inciaors 
are very prominent, and are the only ones in the lower jaw, 
while in the upper jaw the lateral incisors and canines are very 
subordinate in function, and may be absent. 




lower Indion ; e, caUDBa, jiA X-3, prvmolam; t 




laMcriuTit tulratn (EBinoiui) ; 



ot Honh Cuiriln>. 



As typical representatives at the preBent day of the Polypro- 
todout (carnivorous) division we may mention the Didelphiidm or 
true Opossums, which differ fromallother Karsnpialsin tbefact 
that they are found living on the American Continent, whereas 
the g^at home and centre of the Marenpialia is Australia. 
They are mostly camivorons or insectivorous in their diet, and 

• From h — Sic, wpiroc, and HoIq, " with two front teetii." 
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arboreal in their h&bits. Eight existing speciee are reproBented TaUe-a«se, 
in the collection, chiefly by detached jawB from the bone-breccias ***■ I**- 
of the caverns of Mioas Geraea, Brazil, etc. Pivfessor Cope 
has described a species, Didelpkys f«gax, from the Miocene of 
Colorado, ander the name of Peratkerium. Ten extinct species 




are represented from the Lower Miocene, the Oligocene. and the 
XTpper Eocene of France, and ono from the Upper Eocene of 
Hordwell, Hampshire. The (tenns Chironectes is also represented 
from Minas Geraes, Brazil, by remains of the living species. 
To the Polyprotodont type of Maranpialia may also be referred 



1 




1^ IHD SFlUmtSEIllDS, 

toc^™ jirinfui {Marrt).  JMpioranwIm Kt/or (»Mh). c. PnactxJon/T'afMHnhy 

9. L/vdo* tmuilMilKimh). 
(For eifluatlon of lullc letUn lo Hgnm, ■« I*tt ^-) 
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a of Dromatkerium tylvesire one of the eftrlieat known Table-caaa. 

mammalB, from the Trias of North Carolina, and Microcovodon **«■ >*»■ 
from the Bamedeposit; f^faPhas(Mlol}ieri'a.m,,A'miph.iUites, Am,phi- 
tyhis, and AmphitheriKm, from the Lower Jurassic of Stones- 
field ; Triconodon and Amhlotheriutn, from tlie Upper Jnrassic of 
Parbeck; Friacodon and DryoZestes" from the Upper Jurassic 
of North America. These were all Tery small animals, and 
their remains are chiefly confined to detached teeth and rami of 
mandibles. 




But the greatest development of the Maranpialia at the Table-oai 
present day, as well as in Tertiary times, is to be found on the 
continent of Anstralia. The carnivorons genera Thylacimas, 
Sarcophilut, and DagyTtms, are all represented in the colleotion 
by remaius from the caves of Queensland and the alluvial 
deposits of New South Wales. 

Of the Diprotodont type no fewer than ten spenies of Wombats T»ble-oai 
{Phoicoloinys) are known and described by their fossil remainii. ^"^ 
Thej varied in size from that ot the existing species up to Phas- 
colonus giyas, which was equfll in size to a Tapir, but of much 
Btonter bnild. Only three small apeciee are now living; they are 
of bnrrowing habits and are confined to the continent of 
Aastralia and to Tasmania. Intermediate between these great 
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WkU-OMo, WombatB and the far greater form of Viprotodim is Nototheriuin, 

No. S7. which mhj have been as big aa a horse in size, but balkier and 

TabL^wae, ahorter, with three inoiBors above on each side, whereas in the 

""• "*■ Wombats there ie ooly one. 



} 



IcexUnciManiipiaJf IHprotodon 
arTertl«7 Deposits, AiuttBlli. 



Diprotodon. In DvpTotodon the dentition is the same as in 'NototheriuTn. 

Vall-oaae, This hnge animal hn.d a skal] measuring nearly three feet in 
No. 27. length, and it probably exceeded the Bhinoceros in balk. 



Flo. HH.—SillllMd lower Jsit of rajrjMnrBBnrHi/e; (Owen), from tin Plelilowne 

In the Table-caae are nnmerons remains of a very remark- 
able extinct genuB of Diprotodont Marsupial, named by Professor 
Sir Bichard Owen, Thylacoleo camifex, and supposed by him to 
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have been a true carnivore (Pig. 102). This singular phalanger- 
liko animal has the pair of large and characteristic middle ^'' **■ 
incisors seen in front, and two additional minute incisors in the 
upper jaw, a minute canine above, but none below, three pre- 
molars above and below on each side, and one smatl molar above 
and two below. The last premolar is of enormous size, both 
above and below, compressed laterally and trenchant. But in 
all known Carnivorous (Folyprotodont) Marsupials the same 
general plan of dentition is maintained as in the placental 



?nrj 



Ilypilprgm-xjit) fimyi <aonld), llTlng 



(Wat. 

Carnivora, i.e., the incisors are small, the canines are large and 
well-formed for tearing flesh, and the molars have sharp tubercles, 
whereas in Thylaeoleo the two central incisors above and below 
are large and placed close together, as in the Phalangers ; the 
other incisors are minute, and so also are the canines. 

The great sectorial premolar in Thylacoleo has its exact 
parallel in the corresponding premolar tooth in the rat-kangaroo, 
Rypgiprymnm or Bettongia (Fig 103), which is enormously large 
and long, exceeding in lateral length the two anterior molars 
combined, with from 11 to 13 external grooves. The upper canine 
is also present, though small. This rat-kangaroo thus clearly 
(1189) a 
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Table-oaae, 
No. 14. 



JCarsu* 
pialia. 



explains the origin of the large last premolar in Thylaeoleo as 
being not so mnch a carnivorous as it is a Marsupial Diprotodont 
character, merely exaggerated.* 

Of the Macropodidce, found fossil in Australia, the following 
species are preserved in the collection, viz. : — 

^pyprymnus rufescens. Macropus, thirteen species, of which 
the names titan, alius, anak, are intended to convey Sir Hichard 
Owen's idea of the great size which some of these old kangaroos 
attained. They were all herbivorous, subsisting on grass and 
roots. 

Most of the remarkable series of remains from Australia were 
obtained from caves, or from lacustrine and river deposits on 
Darling Downs, Queensland, associated with estuarine shells of 
the genus Melania, and from the Wellington Caves, New South 
Wales. 



W 






Table-case, 
No. 14a. 



Phasoolo- 
tberiaxn, etc. 
Great Oolite. 
Purbeck 
Mammalfi. 



Table-case, 
No. 14a. 

Earliest 
Mammal* 



Fio. lOd. — ^Imperfect left ramus of mandible of Spalacotkerium tricmpiden* (Owen), the 
outline figure Ib of the nat. size, c, d, lateral and upper views of a molar tooth. 
From themiddte Porbeck, Swanage, Dorset. 

In the Great Oolite, of Stonesfield, near Oxford, the jaws of 
several small mammals were discovered and named Amphi- 
therium, Phascolotherium, and Stereognathus, Mr. S. H. Beckles, 
F.B.S., suhsequently obtained a series of Mammalian remains 
from the Freshwater Limestone of Purbeck, Dorset, mostly con- 
sisting of lower jaws. According to Owen they belong to some 
fourteen genera, the largest of which did not exceed in size a rat 
or a mouse. Thegenus Spala^cotherium belongs to a small group 
of Mammals whose affinities are at present uncertain. 

Group MULTITUBERCULATA.t 

The earliest appearance of mammals at present known is in 
the Trias formation. Beds of this age have yielded the detached 

• See Prof. Flower ** On the affinities of Thylaeoleo camifex (Owen),** 
" Quart. Joum.** Q-eoI. Soc, 1868, vol. xxiy., p. 807, and article ** Mammalia '* 
(MarsupiaUa) >' Encyclopedia Britannica," 9tn ed., toI. xt., pp. 378-883.) 

t These forms are now considered as distinct from the true Diprotodont 
tvpe, and are probably referable to the Frototheria or Omithodelphia. 
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teeth of a amBll Marsnpia,! (Microlestea antiquug) from near Table-oau. 
Stuttgart, Germany; now in the Mnaeum at Stnttgarfc, and a Ko, 14a. 
ntull, named Tritylodon longmvus, by Owen (Fig. 107), has Tritylodwi, 
recently been obtained from Basntoland, South Africa, ; but a Tri"- 






(a 



mUis Upper Trial of 
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tooth, previously obtained from the Upper Trias of Germany, 
proves to belong to the same geous (cee Fig. 106). A specimen 
of Folynuufodon taoewMS, Cope, from the lower Eocene of New 
Mexico, offers, in its dentition, an interesting comparison with 
the Tritylodon of Owen, from Sonth Africa. 
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MarsupiaUa — Mia-oledes, etc. 8S 

Detached teeth of a small mammal were fonndby the late Mtarol«>te*. 
Mr. C. Moore in the Rhietic beds at Frome, Somerset, and named Tabl»-oa»B, 
Microiettes Moorei, by Owen. ^°- "*- 

To these diBcoveries must now be added a series of Upper 
Jarassic mammalia from the " Atlantosaiirns Beds," Wyoming 
Territory, United States ; and of Cretaceous mammals from the 
Laramie formation, Dakota and Wyoming, North America, both 
discovered by Prof. O. C. Marsh, and closely related if not 
identical witb genera prerioosly known and described from this 
country. 

With the exception of those placed in the Polyprotodont 
division of the Maraapialia {see p. 75), these small mammals are . 
all provisionally arranged in a special gronp (the MuUituber- 
calata). In the Tritylodontidm the upper true molars (of which 
there are four), are ridged longitudinally as in Tritylodon and 
Polymastodon. 



In the Plagiaulacidm the premolars in the mandible vary in 
number from one to four, have a cutting edge, and are marked 
by a series of oblique lateral grooves, while the true molars are 
small, and reduced to two in number; the upper teeth are 
unknown. Probably they all had two lower incisors and two 
functional upper ones. 



Plagiaulase is represented by Ctenacodon in the D. Jurassic 
and by Halodon in ibe Cretaceous of Wyoming, by Ftilodvs from 
the Pnerco Eocene of New Mesico, North America; and by 
Neoplagiaulax from the Lower Eocene of Bheims. 

These small mammals are arranged in the Table-case with 
others from the Tertiaries of Prance and from the cavea of No, Ma. 
Brazil, &c. Drawings of many of the recently-discovered 
American forms have also been added to this case. 



Table-OEkie 
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Sub-class III. — Prototheria or Omithodelphia. 

Order XII.— MONOTREMATA. 

Table-oase, Remains of Echidna had been met with in a fossil state in 

No. 14a. 1867 by Mr. Gerard KrefPt ; more recently, in 1883, Mr. E. P. 

Echidna. Ramsay, F.L.S., Curator of the Australian Museum, Sydney, 
discovered the fossil humerus and three other bones of an 
exceedingly large Echidna (E, Bamsayi, Owen) in the breccia of 
the Wellington Caves, New South Wales, and sent to Prof. 
Sir Richard Owen plaster casts of the same for description. 



[Note, explanatory of small italic letters attached to figures of American 
Jurassic Mammals, given on pp. 78 and 84, Figs. 99 and 108. 

Fig. 99, p. 78, a, canine tooth; h, condyle; c, coronoid process; d, angle; 
ff, mylohyoid groove ; s, symphysial surface. 

Fia. 108, p. 84, 1. s. s. the incijors ; a', first premolar ; a'', second premolar ; 
bj fourth premolar ; b\ third premolar ; c, second true molar ; m, 
malar arch ; s, suture with maxillary. In the lower Jaws, a, incisor; 
b, condyle ; c, coronoid process ; r, root of incisor.] 



Class 2.— AVES (Birds). 

" Birds," sftjs Professor Hnsley, "are animals so similar to 
B«ptilia in all the most essential featnrea of their organisation, 
that they may be said to be merely an extremely modified and 
aberrant Reptilian type. Their differentiation is, however, so 
great as to indicate without doubt their rights to form a distinct 

It had generally been considered that the most ancient type of Pavilion, 
birds known was that of the great -wingless mnning birds, anch ™^*^^°*"' 
as the Ostrich, Bhea, Emen, Cassowaiy, and Apteryx, and no doubt 
these may have had a very high antiquity, — especially so if the 
bird-like tracks met with on the Triassic sandstone slabs of 
the Connecticut Valley, in America, were made by a feathered 
biped — but the oldest fossil bird at present discovered is the oideat Bird 
Archmoptsryx macruraoi Owen (see Fig. 112). This remarkable known- 
long-tailed bird was obtained from the lithographic atone* TheArclino- 
nf Eichstadt, near Solenhofen, in Bavaria. The stone is so pteryx. 



Fio. Ill,— Hc»d of ^e BtcHa A.'Aaoptfryx (mi-Uzej, MerDuaes. 

fine-grained that besides the bones of the wings, the fui-culum, or 

" mei-ry thought, ' ' the pelvis, the legs and the tail,we have actually 

casts or impressions on the stone (made when it was as yet only 

soft mnd) of all the feathers of the wings and of the tail. The 

leg-bone and foot are similar to that of a modem perching 

bird, but the tail is elongated like that of a rat, or of a lizard, 

with a pair of feathers springing from each joint, a character 

not to be fonnd in any living bird. More recently another 

example has been obtained from the same locality, in which 

the head is very well preBei-ved ; this specimen is in the Berlin jjj^ Berlin 

Museum. An engraving of the Berlin specimen, presented Arohrao- 

by Pi-of. Dames of Berlin, is exhibited neai- the window. Pteryx. 

* The equiTalent in age of the Xinimerid)^ clay of Englord, 
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Aves — Sesperomis. 89 

Fai'thei' examination of this newer specimen showfl that the T«bla-oBa«, 
jawH were armed with teeth, of which fourteen may be seen N"- 1*- 
in the figure of the head. The teeth appear to have been im- 
planted in distinct sockets, and were smooth, pointed, and , 
coated with enamel (see Woodcnt, Fig. Ill, p. 87). 



< 



one-tenth uIDisl bL 



\ Hei-e are also exhibited twenty-six casteof bones of .Se«jierarms Hoaperor- 
regalii, a larffe-toothed bird, measuring nearly six feet from the 
extremity of the bill to the end of the toes. In habit it resembled 



90 Aveg—Ichthyomis. 

the Loons and Grebes of the preBcnt day, but was incapable of 
flight, and only the hamerus, or shoulder of the wing, remains as 
a radimentary bone. Its legs and feet were very powerfnl and 
admirably a^pted for swimming. The teeth of Seeperomis 
a and implanted in grooves, but the extremity of 






Yule CollegB Uiueuni). 



the bill seems to have been protected by a horny sheath, as iit 
recent birds. These bird-remains were discovered in tht- 
Middle Cretaceous beds of Kansas, U.S., H". America, by 



Aves — Dasomis, Gastomie, etc. 91 

ProfesBor 0. C. Marsh, F.G.S., to whom we are indebted for Table-ca 
the Beriee of casts. An engraving of the entire skeleton ia No. 18, 
placed near thia case on the right hand side of the window. The 
originals are preserved in Yale College Museum, B^ew Haven, 
Connecticut, United States {see Fig, 113). 

Along with this remarkable form of toothed wingless bird, 
the Heeperomie, there has been found another, named by Marsh, 
Ichthyomis (Fig. 114), which had well-developed powerfal 
wings and a strongly keeled sternum. Its jaws were armed 
with teeth, placed in distinct sockets, and its vertebrie. Tinlike 
those of other birds, were biconcave, as is the case in a few recent 
and. in many extinct reptiles. This cliai^cter alone unmis- 
takably indicates a great antiquity for the CIilbs of Birda. 

The next oldest birds whose remains are preserved in this 
case are from the London Clay of the Isle of Sheppey (Lower 



KiG. [IS.— Sknil of OdoMopteryx I 



One of these, Dasomis londiniends, represented by a single Dacomia, 
imperfect skull, was as lai^e as an ostrich, and probably closely .^giUomis, 
related to that bird. Another {ArgilUymis longypennii) riTalled 
the albatross in size. A thii-d {Odordopteryx toUapicue) had a 
powerfnJly serrated bill, well adapted for seizing its fishy prey 
(see Fig. 115). There are also remains of a Vnlture (Lithorais 
vulturinus) , and of Halcyomig toliapicvs, a little bird, probably 
allied to the kingfisher. 

Here are placed the casts of the femur and tibia of Oastomii Oa«tomi». 
parmensie, from the Lower Eocene of Meudon, near Paris ; 
also casta of two leg-bones of another equally lai^ bird 
allied to the above, discovered in the Lower Eocene (Woolwich 
Beds), Park Hill, near Croydon, and described by Mr. E. T. 
Newton* under the name of Gastornis Klaasseni. They indicate 0»«tontla 
a genns of birds aa large as an ostrich, but more robust and Klaasseni. 
with affinities to the Anserine type, as well as to the Ratit*. 



• "TranB." Zool, Soc, Tol. lii., p. 143, pis. i 
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Aves — The Ostrich^ Moa, etc. 



Table-case, 
No. 13. 



The Ostrich 
in India. 



Garinate 
Sirds. 



Harpasror- 
nls. 

Dromomis. 

Table-case, 
No. 13. 



Wall-case, 
No. 25. 

iEpyomis, 
Dodo, and 
Great Auk. 



Table case, 
No. 13a. 



Tablercaso, 
No. 12, and 
W^all-cases, 
Nos 23 
anl 24. 



The list of Eocene Tertiary birds is completed by the re- 
mains of Palceortyx Hoffmanni, from the Eocene of Montmartre, 
Paris. 

The remains of birds are rather more nnmerons in the 
Miocene and Newer Tertiary deposits, though seldom abundant. 
Perhaps the most interesting are the bones of an Ostrich 
(Struthio asiaticus), found in the' Older Pliocene sandstone of 
the Siwalik Hills, India, showing the once far wider geogra- 
phical range of this great running bird. The same deposit has 
yielded remains of a huge Crane, Leptoptilus (Argala) Falconeri. 
Here are also remains of the Pelican, from Steinheim, in 
Bavaria; of a large bird of the duck family (Anas oening ends) , 
from the Miopene freshwater limestone of Oeningen, Switzer- 
land, also impressions of feathers from Oeningen and from the 
Brown Coal of Bonn, on the Rhine. But the largest assemblage 
of Miocene birds is from AUier, in France, fi^om which ^ome 
sixty-nine species have been obtained and described by Professor 
A. Milne-Edwards. 

Here are placed casts of the bones of a huge Eagle (Harpa- 
gornis Moorii), from New Zealand; of the Bromornis, a large 
bird, like the Ostrich, found fossil in Australia, and remains 
of the Emeu, still existing, but found associated with those of 
the extinct Marsupials in the Wellington Caves, New South 
Wales. 

In the Wall-case between the windows at the South-east 
comer of the' Pavilion are placed a tibia and plaster casts of 
other bones, also two entire eggs, many broken pieces, and one 
plaster cast of an egg, of an extinct wingless bird, named 
JEpyornis (probably larger than an Ostrich), found in the 
superficial deposits of the Island of Madagascar. One of the eggs 
of this bird measures 3 feet in its longest circumference and 2 feet 
6 inches in girth, and its liquid contents equal a little more 
than two gallons. They are much larger in size than the eggs 
of the Dinornisy which are exhibited in the case on the South 
side of this room. In the same case may be seen bones of the 
Dodo (Didus ineptus) from the Isle of Mauritius, and a mounted 
skeleton of the great Auk (Alca impennis) from Funk Island; 
also a coloured reproduction of an egg of the Great Auk ; both 
these birds having now become entirely extinct in recent times 
by the agency of man. 

In Table-case, No. 13a, are remains of a gigantic goose 
(Gnemiomis) and of a land Coot or Bail (Notornis), which, though 
rare, still exists in the island ; also of Aptomis, an extinct genus 
allied to the BalUdce, and represented in the collection by many 
perfect bones of two species. 

These cases are mostly occupied with remains of the great 
extinct wingless bird the " Moa," or Dinomis, from the Island 
of New Zealand. 



n 



Aves—Tke Moa. 93 

Judging' from tte vast munber of remaing of this bird found Tbe " Mos," 
bothintbeSontb and Worth Island, and also fiwm the fact of or Dinomia. 
the extraordinary diversity in size which their skeletons exhibit, 
the Dinomis must have enjoyed for hundreds of years com- 
plete immunity from the attacks both of man aud wild beagts. 
Professoi' Owen has described no fewer thau eighteen species of 
these extinct runniug birds, varying in size from three to upwards 




of ten feet in height, and difEering greatly in their relative aiasa-oase 
forms, some beiftg tall and slender, and probably swift-footed ^■ 

like the modem Ostrich, whilst others were short and very QlaaH-casfc 
stout-limbed, as in the specimen of IHnomis elepkantopne, which ^' 

was undoubtedly a bird of great strength, but very heary-footed 
(»ee Skeleton, _Fig, 116). B. crassits waa also very i-obost of 
limb. 



94 Aves — Flightless Birds. 

The Uoa, The ancient Maoris, when they landed, no doubt feasted on 

®' these huge birds as long as any remained, and their extermina- 

 tion probably only dates back to about the period at which these 
islands were thrice visited by Captain Cook, 1769-1778. Their 
charred bones and egg-shells have been noticed, by the Honoui*- 
able Walter Mantell, mixed with charcoal where the native 
ovens, and fires were formerly made ; and their eggs are said to 
have been found in Maori gi*aves. 

Table-oase, In 1882, the Trustees obtained from a fissure-cave in Otago, 

No. 12. New Zealand, the head, neck, and two legs and feet of a " Moa " 

(J^inornis didinus), having the skin still preserved in a dried 
state covering the bones, and some few feathers of a reddish hue 
still attached to the leg. The tracheal rings of the windpipe may 
be seen in situ, the sclerotic plates of the eyes, and the sheaths 
of the claws. One foot also shows the hind-claw (hallux) 
of the bird still attached to the foot. 

Glass-cases Five nearly entire skeletons of JHnomis are placed in cases, 
»■*•» D. elepTiantopus (Fig. 39), in front of the window, and two in 

the glass-case placed between the windows on the South side 
against the wall of this Room, the entire skeleton of one of the 
tallest (Dinornis maadmus being over 10 feet), and of one of the 
smallest (D. parvus only 3 feet) species of the Moa family. 
Case R', contains the skeletons of Dinomis didiifGrmis and I). 
gravis. Here are also placed casts of the leg-bones, and the 
actual bones of other individuals, giving evidence of still 
more gigantic wingless birds from 'New Zealand. 

The geographical distribution of the flightless birds is a 
subject of extreme interest, for, notwithstanding the fact that 
they have only rudimentary wings, they hare been found — 
either living or fossil — in almost every quarter of the globe. 
Thus, in South America we have Darwin's Rhea, of which 
three species are recorded. In North America Prof. Cope has 
described a lai^e wingless bird (JDiatryma gigantea), from the 
Eocene of New Mexico. In England Prof. Owen has recorded 
the Basomu loyidiniensis, from the Londop. Clay of Sheppey, and 
Mr. B. T. Newton the Qastornis Klaasseni from the Woolwich 
Beds, near Croydon, related to Gastomis parisiensis from the 
Eocene of Meudon, near Paris ; all large Ostrich-like birds. 

In Africa we have the living Ostrich which once extended 
through Arabia and Persia, into India, where its fossil remains 
have been found in the Siwalik Hills. In Madagascar has been 
found the remains of the extinct JSpyornis. In New Guinea we 
have the living Cassowary, which also extends into Australia, 
where the Emeu occurs both living and fossil, and the 
Drommmis, a fossil bird as large as the Dinomis. In New 
Zealand we have the Dinornis (represented by 18 species), the 
Mionomis (2 species), the Palapteryx (2 species), the Eury- 
apteryx (2 species), all extinct ; and the living Apteryx. 
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Birds considered as a Class. — Although the remains of Birds 
are extremely rare in a fossil state they furnish the following 
suggestions for a scheme of classification* : — 

Order I. Saububj: (Lizard-tailed Birds). 

The metacarpal bones not anchylosed together; the tail 
longer than the body ; jaws furnished with teeth ; three 
free digits in the manus, all armed with claws ; vertebrsB 
biconcave. Ex. Archceopteryx. 

Order II. Ratitji (Raft-breasted birds). 

Division A, Birds with teeth. 

[a, with biconcave vertebrae, at present unknown.] 
6, with saddle-shaped vertebrae. Ex. Hesperomis, 

Division B, Birds without teeth. 

All the later Tertiary and existing forms of raft- 
breasted birds. 

Order III. Caeinat^ (Birds with a keeled sternum). 

Division A, Birds with teeth. 

a, with biconcave vertebrae. Ex. Ichthyornis. 

[6, with saddle-shaped vertebrae, at present unknown.] 

Division B, Birds without teeth. 

All the later Tertiary and existing forms of Carinate 
Birds. 

The presence of teeth, either in grooves or sockets, is seen 
to be common to all the earlier members of the class Aves. 
But the Carinate and Ratite characters, by which all living 
birds are divided at the present day into two great orders, 
appear to hold good also as far back as the Cretaceous epoch, 
and was probably developed at a much earlier date. 

It is almosi certain that tlie earliest and least specialized 
bird with which we are at present acquainted, the ArchoeopteryXj 
had a Carinate sternum. 

It is now generally believed by Ornithologists that the 
BatitcBy which we have seen are so widely distributed, have 
been derived from several ancestral types, all of which may 
probably have had Carinate ancestors. Nevertheless, few compar- 
ative anatomists have expressed any doubt as to the correctness 
of Professor Huxley's conclusion as regards the derivation of the 
class Aves from the Djnosauria ; but it does not certainly 
follow that our existing Batitce (Flightless Birds) are derived 
by direct descent from Dinosaurian ancestors. Indeed, there 
are numerous instances in the animal kingdom of retrograde 

• A. Newton; "Encydop. Brit.," 9th edit., toI. xviii., pp. 2-60, 1885. 
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development of a similar nature to that of the loss of the power 
of flight in the RATiTiE. For example, the atrophy of the hind 
limbs in the Cetacea and Sirenia. 

There are also many known examples of Carinate Birds, 
belonging to widely different families, which have, by disuse, 
lost the power of flight, and with it the carinate character of 
the stemnm, e.g. the Dodo, the Solitaire, Strigops, Aphanapteryx, 
Aptomis, Gnemiomis, none of which belong to the Ratitj:. 
This does not militate against the idea of the extreme antiquity 
of the BatitcB, but it only assumes that those families in which 
a rudimentary wing of Avian construction is present have been 
derived from a still more remote Carinate ancestor. If this 
were not the case we ought to find the manus constructed on 
the reptilian type, and retaining the digits free and unanchylosed, 
and furnished with claws in the adult condition as in Archceo- 
pteryx, the bird with the least specialized manus of any with 
which we are acquainted. 



[Explanatory note to letters on figure of Archceopieryx macrura^ p. 88. 

Fig. 112. — J, cast of brain-cayity of cranium (the dark object to the Mt 
of/, is part of maxilla) ; c, c, ribs ; /«, furculum; *c, scapula ; 
A, hf humeri ; r, f*', radii ; «, «', uln» j cr, carpals ; 1, 2, phalangeals 
of manus j t, ischium ; a, acetabulum : //'femora ; ^, i , tibiae ; w/, 
tarso-metatarsal bone ; p, phalanges of pes.] 



PARf 1. 

EXPLANATION OF PLAN, 



GEOLOGICAL GALLERIES. 



List of large objects placed on stands and in separate gtoBxd 
casesy distinguished on the Plan hy a special letter. 



GaUerjr No. 1. 

A. Th« skeleton o£ Mdsiodon amerteiinus, from Benton co;, Missouri (partly 

restored)* 

A. A. Beproductioti of skull of Brontops robustus (Marsh) {see pp. 34 & 35). 

B, Skull and lower jaw of Diitotherium giganteum^ from the Miocene of 

Eppelsheim, Hesse- Darnistddt. (Tlie lower jaw \9 a reproduction*) 

O. Skull and lower jaw of Mastodon Humholdtiy from Chiles in Si America. 

D. Skull with tusks of Elephas ganesa, from the Older Pliocene, Siwalik 
Hills, India. 

£. Skull and lower jaw of "the Mammoth,** Slepha» primigeniuMf irom 
the Pleistocene (Brickearth), Ilford, Essex. 

F. Plast«r-caflt of skull of JSlepkds namadicusy Older Pliocene, Siwalik 
Hills, India. 

G-. A Tery large skull of JElephas hysudricn^j from the Siwalik Hills, India 
(figured in the Fauna Antiqua Sivalensis, PI, IV.) 

fi. Another skull of the same species placed so as to sliow the palate and 
the upper molar teeth, from the same locality (figured op. cit. 

I. Skull with horns (restored) of Sivaiherium giganteunty from the Lower 
Pliocene, Siwalik Hills, India. 

K. Skeleton, with antlers, of male of Cervus giganteuSy from Peat-deposits 
(Pleistocene), Ireland. 

L. Skeleton of a (hornless) female of same deer, also from Ireland. 

M. Skeleton^ with antlers, of another male from the Bog of Axe, Gorey, co. 
Wexford (from the collection of the Earl of Enniskillen). 

M.M. Reproduction (natural size) of the entire skeleton of Dinoceras 
mirabiley Marsh, from tlie Eocene of Wyoming Territory, United 
States. Presented by Professor O. C. Marsh, M.A., F.Q-.S. 

N. Skeleton of Rhytina gig as ^ " Steller's sea-cow,** an extinct form of 
Sirenian, once common along the shores of Behring's and Copper 
Island, sea of Eamtschatka, seen alive by the Naturalist SteU^r so 
lately as 1741. 

(1189) H 
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Gallery No. 2. 

O. Bestoration of the skeleton of Megatherium^ a gigantic Ground Sloth 
from the Pleistocene deposits of Buenos Ayres, South America {we 
Frontispiece). 

P. An almost perfect skeleton of Mylodon gracUn't tram the Pleistocene of 
Buenos Ayres, South America. 

Q. Bestored Carapaoe and tail-sheath, of Qlyptodon (with skull and lower 
jaw, and hones of the fore and hind limbs added). 

B. Complete skeletons of Dinornis maximus and DinomU panmst with 
casts of leg-bones of the largest Moas known, from New Zealand. 

B'. Two skeletons of JHnomis from New Zealand, namelj, D. didiiformis 
(Owen), and 2). gravis (Owen). 

S. Dinornis elephantopuSf the elephant-footed " Moa," also impressions of 
footprints of same. New Zealand. 
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